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HAIR CORTISOL AS A RETROSPECTIVE BIOMARKER OF STRESS
AMONG MINORITIES AND IMMIGRANTS DURING THE FIRST YEAR OF
THE TRUMP ADMINISTRATION. Dennis Wang, and Aniyizhai Annamalai.
Department of Psychiatry, Yale University, School of Medicine, New Haven, CT.

Abstract
Cortisol is an important part of the body’s physiological response to stress. Chronic exposure to race-based
discrimination and stress is thought to explain, in part, minority health disparities. Hair cortisol concentration
(HCC) can be used as an objective proxy of a participant’s chronic stress prior to recruitment. It has not to our
knowledge been used to investigate stress following an unexpected political event. President Trump issued in
his first week in office multiple Executive Orders targeting minorities and immigrants. The Gallup-Sharecare
Well-Being Index also showed significant declines in Democrats but not in Republicans, and in women but not
in men, as well as greater declines in blacks and Hispanics than in whites, and in lower-income households. We
set out to characterize the utility of HCC as a retrospective, longitudinal, and objective biomarker of the
subjective experiences of and biological reactions to stress in a population of predominantly minority and
immigrant women during the first year of the Trump presidency. We hypothesized that the highest hair cortisol
levels would be measured in those individuals reporting the highest stress levels, and that the largest increases
in hair cortisol over our study period will be observed among immigrants, who face the most acute politicallyrelated stress. We conducted surveys and collected hair samples from 64 women at the Yale Primary Care
Center between September and November, 2017. The surveys assessed for demographic characteristics,
political leaning, Perceived Stress Scale (PSS), and Everyday Discrimination Scale, and the hair samples were
segmented and assayed for cortisol concentrations. We found that white women reported higher perceived stress
(20.12) compared to Hispanic (15.13) or black (16.08) women (P=0.0921), and that Hispanic women reported
lower everyday discrimination (1.44) compared to white (2.76) or black (3.00) women (P=0.0101). Overall
HCC were not statistically significantly different across demographic strata, but PSS scores demonstrated dosedependent relationships with overall HCC. PSS scores were also significantly predictive of overall HCC in the
multivariate robust regression, with the highest PSS scores having a mean overall HCC 7.66 pg/mg higher than
the lowest PSS scores (P=0.0304). Of all strata examined, the 15 foreign-born women were the most likely to
have an increase in HCC (93%), and also had the largest relative increases over baseline (97%). Women with
the most negative political leaning scores (indicating negative perceptions of Republican and Trump
administration policies) had the greatest absolute increase in HCC (4.81 pg/mg) of any strata examined. In the
stepwise logistic regression, birthplace was found to significantly impact the odds of experiencing a positive
HCC trend (P=0.0126), and women in the less negative political leaning categories were significantly less likely
to experience an increase in HCC over the study period compared to women in the most negative political
leaning category (P=0.0235). In conclusion, we advocate for the use of HCC trends, controlling for baseline
HCC levels as a confounder, as a more sensitive biomarker for the acute stress that may be associated with
sudden and unanticipated political events or policy changes. Foreign-born women had the lowest mean overall
HCC of any subpopulation of the study but also had the sharpest increase in HCC of any demographic strata.
We believe that our exploration supports anecdotal evidence about the impact of macro-environmental political
changes on female minorities and immigrants in New Haven, and provides a window into a possible mechanism
for the deleterious effects of politics on health.
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1 Background
1.1 Cortisol as a biomarker of stress
1.1.1 Physiology and clinical significance
Stress is linked to premature aging, early death, disability, chronic disease, depression, and poor quality of life.i
Cortisol, a glucocorticoid hormone regulated by the hypothalamic-pituitary-adrenal (HPA) axis, is an important
part of the body’s physiological response to stress, and a critical regulator of homeostasis that is normally held
in check by negative feedback. Adrenal insufficiency due to autoimmune destruction of the adrenal glands
(Addison’s disease) or corticosteroid withdrawal is a state of hypocortisolism that may present with
hypotension, hypoglycemia, and multiple electrolyte abnormalities, especially under physiological stress.
Excess cortisol can also be maladaptive. Endogenous hypercortisolism due to increased activity by the pituitary
and adrenal glands (Cushing’s disease) or iatrogenic hypercortisolism from exogenous steroid use may manifest
as neuropsychiatric changes (ex. poor memory and concentration), metabolic changes (ex. hypertension,
hyperglycemia, diabetes, weight gain), musculoskeletal changes (ex. osteoporosis, muscle atrophy, and skin
thinning), and immunosuppression.ii

1.1.2 Validity of salivary and hair cortisol as biomarkers of stress
There is a large body of literature investigating the relationship between chronic stress and cortisol, as a
biomarker of physiological, but also psychoemotional and psychosocial, stress.iii Historically, saliva was the
matrix from which cortisol concentrations were derived. However, salivary cortisol concentrations were highly
sensitive to the time of day of sample collection, because cortisol levels peak in the morning and decrease
throughout the day, and to behavioral factors such as diet, exercise, smoking, and drinking.iv Even controlling
for these confounders, salivary cortisol could provide only an instantaneous proxy of an individual’s acute
stress.
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Raul et. al in 2004 were the first to investigate hair cortisol concentrations (HCC).v In contrast to salivary
cortisol, cortisol deposited from the vascular supply into the hair shaft during hair growth is stable for months,
and less sensitive to situational factors. The responsiveness of hair cortisol to changes in HPA activity was
demonstrated in clinical populations with pathological cortisol levels. For example, among patients with
Cushing’s disease who have alternating episodes of excess and normal cortisol, HCC varies in association with
the clinical course. Hair cortisol can thus be used as a retrospective measure of cumulative HPA pathway
activity over multiple months, providing an objective proxy of a participant’s chronic stress prior to
recruitment.vi,vii

Studies have observed significant differences in HCC according to demographic factors, hair characteristics,
and health status,viii but there is disagreement about whether HCC truly differs by race, or is rather a reflection
of confounding by socioeconomic status or psychosocial stressix. Hair cortisol has also demonstrated
considerable intraindividual stability over time,x making it a useful tool for looking at external changes over
timescales of weeks to months. When segmented, hair samples can also offer a longitudinal measure of acute
stress following unanticipated events. However, HCC as an objective measure of stress has not always been
found to correlate with subjective measures such as the Perceived Stress Scale (PSS).xi,xii Further, a metaanalysis found both positive and negative associations between adversity and hair cortisol, consistent with
theories of both activation and blunting as initial and long-term consequences of stress, and effect modification
by race and type of stress.xiii

1.1.3 Past applications as a biomarker of stress
Salivary cortisol has been used to investigate historical experiences of childhood sexual abuse and other
traumasxiv, work stress among emergency medical dispatchersxv, as well as experimental stressors such as the
Trier Social Stress Testxvi or simulated emergency situations in medical studentsxvii. Given the higher temporal
resolution of salivary cortisol compared to hair cortisol, a distinction is often drawn between baseline levels and
6

stress-induced cortisol secretion (cortisol reactivity), with lower levels sometimes associated with higher
reactivity and vice versa.xviii

The relationship between hair cortisol and chronic stress has been explored in the daily lives of endurance
athletes under physical stressxix, alcohol-dependent individuals under stress from withdrawalxx, workers under
stress from shiftworkxxi, adults under the stress of unemploymentxxii, and children under the stress of starting
elementary schoolxxiii. Hair cortisol has also been used in retrospective studies of acute stress in the aftermath of
unpredictable events such as natural disasters, with one identifying elevated HCC in victims of the 2008
Wenchuan earthquake compared to non-exposed individuals up to 7 months after the eventxxiv.

1.2 Race, immigration, and political environment as risk factors
1.2.1 Health outcomes
Racial minorities and immigrants have always been subject to discrimination and the stress that comes with it,
and health disparities among racial minorities and immigrants due to social and structural factors are wellestablished. A smaller body of literature has documented the association of specific events with acute changes
in health outcomes among these vulnerable groups. David Williams proposed that the stress associated with
political threats and discrimination may lead to negative health consequences for affected populations.xxv For
example, Diane Lauderdale found an increase in the risk of poor birth outcomes specifically among Arabicnamed women in the period immediately following September 11, 2001 that may have been related to
harassment and violence against Arabs following that terrorist eventxxvi, and Novak et al. noted an increased risk
of low birthweight among foreign-born but also US-born Latina mothers following a major immigration
raid.xxvii

More recently, Krieger et al. noted an increase in the preterm birth rate in the post-inauguration period in 2017
compared to the pre-inauguration period, with the greatest increase among foreign-born Hispanic women,
7

though sample sizes were insufficient to conclude the same for women from travel ban-affected countries.xxviii
Those results were consistent with a previous study by Torche et al. which found that exposure to passage of
Arizona’s Senate Bill 1070 (SB 1070), targeting undocumented immigrants, led to lower birthweight among
foreign-born but not US-born Hispanic women, despite that many parts of the law never took effect due to court
challenges.xxix More generally, Hatzenbuehler et al. showed that Latinos in states with a more exclusionary
immigration policy climate had worse mental health than their counterparts in states with a less exclusionary
climate.xxx

1.2.2 Stress
Chronic exposure to race-based discrimination and stress is also thought to explain, in part, minority health
disparities.xxxi Much of the research on racial discrimination and political marginalization has centered on
African Americans, and is qualitative in nature. Chronic discrimination at both the individual (ex. implicit bias)
and societal (ex. institutional racism) are strongly associated with negative mental and physical health outcomes
and chronic stress.xxxii,xxxiii,xxxiv One study found that maternal exposure to chronic race-based discrimination
was associated with higher incidences of preterm birth and low birthweight among children of black women
compared to white women, while acknowledging that contemporary racism is often subtle and difficult to
quantify using existing instruments.xxxv

Immigrants who are also minorities in their new environments may find themselves sharing in racial stress
while still carrying the burden of their unique circumstances as immigrants facing acculturation and
assimilation. Some research has also studied health outcomes and chronic stress generally in Hispanics.xxxvi A
systematic review of acculturative stress identified risk factors such as family left abroad, being female, and
family-cultural conflict, and protective factors such as social support, higher income, years in the US, English
skills, and cultural competence.xxxvii More concretely, both foreign-born and US-born Hispanics are sensitive to
immigration and social policies that raise the fear of being deported or denied services on the basis of their legal
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and minority statusxxxviii, as reflected in higher levels of immigration enforcement stress following the
aforementioned immigration raidxxxix, and in healthcare and public service utilization after the passage of SB
1070xl.

Undocumented immigrants face additional unexpected challenges and opportunities.xli In the majority of states,
undocumented immigrants with end-stage renal disease are ineligible for scheduled hemodialysis that is
standard-of-care and guaranteed to virtually all Americans, and can access only emergency dialysis, resulting in
nearly a 5-fold increase in one-year mortality.xlii Several observational studies have found that non-citizen,
Hispanic adults aged 19-50 who met DACA eligibility criteria experienced a reduction on the Kessler 6
psychological distress scale following the introduction of the policy, compared to those who did not meet the
criteria.xliii DACA-eligible individuals also reported improved mental health and well-beingxliv,xlv, and their
children were diagnosed with fewer adjustment and anxiety disorders.xlvi One experimental study that
randomized Mexican-origin youth to different types of political rhetoric found that those subjected to negative
rhetoric reported higher perceived stress and lower subjective health and well-being.xlvii

1.2.3 Cortisol
Though such epidemiological and qualitative studies have hinted at the association between specific acute or
chronic race-based stressors among minorities and immigrants and health outcomes, few studies have utilized
objective biomarkers in order to establish stress as part of the causal mechanism for these findings (Korous
2017). Busse et al. found steeper increases in salivary cortisol following the administration of an experimental
stressor among Latinos, and that the effect was mediated by past experiences of discrimination.xlviii On the
contrary, Garcia et al. found that long-term exposure to acculturative stress among Mexican-Americans, as
measured by the Hispanic Stress Inventory, was associated with an attenuation of the normal early-morning
increase (cortisol awakening response, CAR) in salivary cortisol, which in turn was associated with poorer selfreported health.xlix Adam et al. found persistently lowered morning cortisol levels in blacks who faced chronic
9

stress due to perceived racial discrimination, while CAR was increased or decreased depending on the timing of
those experiences.l

There is an even more limited subset of literature using HCC as a biomarker of stress associated with lifetime
experiences of discrimination. O’Brien et al. found that experiences of discrimination can lead to elevated
cortisol in healthy adults.li Panter-Brick et al. noted differences in HCC trajectories in Syrian refugees compared
to Jordanian non-refugees.lii In Mewes et al., HCC was observed to be higher among recently-arrived asylum
seekers facing displacement, legal uncertainty, and acculturation, compared to established immigrants in
Germany, perhaps due to relative hypercortisolism (42% above reference) in reaction to strong acute stress
and/or relative hypocortisolism (23% below reference) following weaker chronic stress due to counterregulation.liii Evidence of possible hypocortisolism following distant traumas has also been found among
resettled unaccompanied refugee minors in Germany with a negative association between the number of
traumatic events and HCC.liv Scientists have noted the possible role of epigenetic changes in HPA activation or
blunting following stress or trauma.lv
Finally, a few papers have used cortisol as an objective measure of psychosocial stress around elections. One
study showed an increase in salivary cortisol among McCain voters but not Obama voters in the hour after
finding out the results of the 2008 US presidential election.lvi A more recent study found a decrease in salivary
cortisol in the days prior to the 2016 US presidential election in a population of primarily Clinton-voting young
adults, followed by an increase in salivary cortisol in the days following Trump’s election.lvii Other behavioral
shifts, such as changes in sleep recorded by a smartphone application following the 2016 US presidential
election, have also been noted.lviii These studies included primarily white participants, and did not generally
consider the consequences of the broader political climate and associated rhetoric. We are not aware of any
papers investigating the relationship between psychosocial stress and cortisol among minorities and immigrants
during the Trump administration, nor of any previous works applying HCC to the study of political shifts.

10

1.3 2016 US presidential election and the early period of the Trump presidency
1.3.1 Trump rhetoric and administration policies
On November 8, 2016, Donald Trump was elected president following an unconventional and divisive
candidacy that began with an announcement speech stating of Mexicans that “they’re bringing drugs, they’re
bringing crime, they’re rapists,”lix and ended with an upset victory in the Electoral College over Hillary Clinton,
who won the popular vote. He and his supporters were criticized for trading on birther conspiracy theories about
Barack Obama, and labeled by their opponents as sexist, racist, and xenophobic. On January 20, 2017, he was
inaugurated and repeatedly declared his nationalist “America First” policy during his inaugural address.lx

In keeping with multiple campaign promises, President Trump issued in his first week in office Executive
Orders (EO) 13767 directing the building of a US-Mexico border wall, 13768 increasing immigration
enforcement and deportation, and 13769 suspending refugee admissions and barring most foreign nationals
from seven Muslim-majority countries from entering the US, setting off airport protests and legal challenges
across the country.lxi By March, the Mexican government was providing legal assistance to its citizens in the US
while the Canadian government noted an uptick in illegal border crossings into Canada. Undeterred, the Trump
administration moved ahead with a budget proposal cutting $800 billion from Medicaid and setting aside $1.6
billion for the border wall.lxii By mid-year, a revised version of the travel ban (EO 13780) entered into effect
after the Supreme Court allowed it to go forward pending a final decision on its legality.lxiii The breakneck pace
of political developments continued through the end of Q3 of 2017, with the far-right protests and violence in
Charlottesville, the decision to terminate the Deferred Action for Childhood Arrivals program, and the
controversy surrounding the federal response to the devastation in Puerto Rico caused by Hurricane Maria. On
the healthcare front, President Trump issued on inauguration day Executive Order 13765, rolling back parts of
the Affordable Care Act (ACA), and the Republican-led House of Representatives later voted to repeal pieces
of the ACA.
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In the background, President Trump named Neil Gorsuch, who was later confirmed by the Republican-led
Senate, to the Supreme Court, fired FBI Director James Comey in relation to the investigation into Russian
interference in the 2016 US elections, resulting in the appointment of Special Counsel Robert Mueller,
threatened North Korea with “fire and fury,” and dealt with the deadliest mass shooting in US history.lxiv The
Lancet noted that novel challenges for immigrant health included “access to public health insurance
programmes, rhetoric discouraging the use of social services, aggressive immigration enforcement activities,
intimidation within health-care settings, decreased caps on the number of admitted refugees, and rescission of
protections from deportation.”lxv

1.3.2 Early anecdotes, reports, and studies
The Southern Poverty Law Center (SPLC) found in a survey of educators after the 2016 election that 9 in 10
had seen negative changes in mood and behavior, and that 8 in 10 had noted increased anxiety among
immigrants, Muslims, African-Americans, and LGBT students.lxvi A survey of 142 predominantly healthcare
providers at the North American Refugee Health Conference in mid-2017 (unpublished data by Wang, FerrerSocorro) found that nearly 90% of American providers had noted an increase in their migrant clients/patients
expressing concerns about the federal administration in the past year, compared to less than 30% of Canadian
providers. Nearly 90% of American providers had noted an increase in their migrant clients expressing concerns
about changes in laws/policies (just over 30% of Canadian providers). Roughly 65% of American providers
reported increased mentions of having experienced racism/discrimination (33% of Canadian providers), and
roughly 65% of American providers reported increased mentions of feeling unsafe (18% of Canadian
providers). (Table 1) Additionally, American providers were asked narrative questions about how racism,
discrimination, hate crimes, and changes in immigration and health policy had and would have on migrant
health, resulting in the identification of the qualitative themes and illustrative quotes shown in Figure 1.
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In the 10 days after the election, SPLC also documented 867 incidents of harassment and intimidation including
graffiti and other property damage, as well as threatened and actual physical violence, more than half of which
was anti-black or anti-immigrant.lxvii The FBI’s annual Hate Crime Statistics reported 7175 criminal incidents in
2017,lxviii up from 6121 in 2016,lxix and 5850 in 2015,lxx with nearly 60% of cases in each year classified as
race/ethnicity/ancestry-based. Google Trends showed predictable peaks in searches for terms like “xenophobia”
and “illegal immigrants” during the first week of the Trump administration, for “racism” in the aftermath of
Charlottesville, and “Puerto Rico” after Hurricane Maria, with the highest interest in states with a Democratic
political leaning,lxxi perhaps reflecting concerns among political and racial minorities as well as immigrants. As
concluded by SPLC, the rhetorical posturing was matched by a shift in policies regarding civil rights and
immigration enforcement.lxxii

The American Psychological Association’s annual Stress in America survey found in August 2017 that “the
future of our nation” was the most common source of stress, at 63%, topping money (62%) and work (61%),
and that women reported higher levels of stress than men, as did black and Hispanic respondents compared to
white ones.lxxiii

A Gallup poll showed a statistically significant increase in daily stress among Spanish-language Hispanics from
21.8% in the 3 months prior to the election to 30.0% in April-June 2017, but no significant changes among
English-language Hispanics, whites, or blacks.lxxiv The Gallup-Sharecare Well-Being Index also showed
significant declines in Democrats but not in Republicans, and in women but not in men, as well as greater
declines in blacks and Hispanics than in whites, and in lower-income households.lxxv In an October 2017
national poll from Quinnipiac University, 36% of respondents to a national poll thought that Trump had done
enough to help Puerto Rico following Hurricane Maria, including 42% of whites, 17% of Hispanics, and 12% of
blacks. 72% of Hispanics felt that Trump did not care about the problems facing Puerto Rico. In contrast, 57%
felt that Trump had done enough to help Texas and Florida following Hurricanes Harvey and Irma, including
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62% of whites and roughly 40% of Hispanics and blacks.lxxvi A November 2017 national poll showed that since
his inauguration in January 2017, President Trump’s disapproval rating had climbed from 44% to 58% (50% of
whites, 70% of Hispanics, 91% of blacks). Disapproval regarding Trump’s handling of immigration issues held
fairly constant around 57% over that time, with 49% of white respondents disapproving, compared to 72% of
Hispanic respondents and 89% of black respondents. Disapproval of Republicans in Congress stood at 79%
(76% of whites, 81% of Hispanics, 87% of blacks).lxxvii

1.3.3 New Haven, local politics, local demographics
The broader political context bears relevance to New Haven, Connecticut as well, a city of roughly 130,000
people that has been described as a demographic microcosm of the USlxxviii: 30.3% of the population is
Hispanic/Latino, 30.5% is non-Hispanic white, and 33.0% is black or African-American. Major waves of
immigration included the influx of Italians at the turn of the 20th century, African-Americans during the Great
Migration after World War I, and Hispanics including Puerto Ricans in the postwar era.lxxix Today, roughly
16.6% of the population is immigrants, of which 74% were non-citizens. Of the non-citizens, 47% were
Hispanic/Latino, and 45% were born in Central America and the Caribbean, including Mexicans, who were the
second largest foreign-born population in 2000, and who passed Italians after nearly doubling in size by
2012.lxxx

New Haven identifies as a sanctuary city, welcoming refugees and asylum seekers, and limiting cooperation
with federal deportation and immigration enforcement efforts. Elected officials at the national and local levels
have been favorable toward immigrants as well. In 2006, New Haven adopted a general order preventing city
police from asking about legal immigration status in most cases, and in 2007, New Haven began to issue
municipal ID cards to undocumented immigrants, which was followed two days later by an ICE raid that swept
up 31 suspected illegal immigrants.lxxxi
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1.4 Political stress, hair cortisol, and the Trump Presidency
Humans are sensitive to adverse social environments, such as a threatening political climate, as harbingers of
impending danger which may result in the physiological activation of the HPA axis and the release of cortisol.
To date, there have been few efforts to objectively quantify the acute stress and its physiological effects among
minorities and immigrants targeted by the Trump administration in its first year. Hair cortisol is a relatively new
but promising biomarker for the longitudinal study of stress. Though it has not to our knowledge been used to
investigate political stress, hair cortisol is uniquely well-suited as a retrospective biomarker of stress following
an unexpected political event.

2 Objectives
Here, we set out to characterize the utility of HCC as a retrospective, longitudinal, and objective biomarker of
stress in a predominantly minority and immigrant population following sudden, unanticipated political and
social shifts, and to add to the body of literature regarding the subjective experiences of and biological reactions
to stress in the first year of the Trump presidency.

2.1 Aims
Specifically, we will answer the following questions:
•

What are the stress and discrimination levels in our population?

•

Do hair cortisol levels reflect stress levels in our population?

•

What are the predictors of hair cortisol levels (between groups) in our population?

•

What are the predictors of hair cortisol trends (within individuals) in our population?

15

2.2 Hypothesis
We expect that financial insecurity will be prevalent as a stressor throughout our study population, but that
racism and discrimination will serve as an additional source of stress among all minorities, and that immigrants
in particular are facing not only chronic stress due to acculturation and legal difficulties, but also acute stress
brought about by the uncertain political climate. We are hopeful that aggregate hair cortisol levels will reflect
stress levels across all demographic groups as established by previous studies, and that the highest hair cortisol
levels will therefore be measured in those individuals reporting the highest stress levels. Finally, we expect that
the largest increases in hair cortisol over our study period will be observed among immigrants, who have been
most prominently targeted by the Trump administration, and who face the most acute politically-related stress.

3 Methods
3.1 Recruitment
Female patients waiting for their appointments at the Yale Primary Care Center (PCC) in New Haven, CT
between September 1 and November 15, 2017 were asked to participate in our study. The PCC serves a
predominantly underinsured population including a large share of racial minorities as well as documented and
undocumented immigrants. Willing participants were verbally consented in English or Spanish, and surveys
were then answered by participants in a private, comfortable area and filled by trained interviewers on the
research team. The majority of surveys were started before and completed after patients’ scheduled
appointments. Finally, members of the research team cut a sample of 50-100 strands of hair from the posterior
vertex of the scalp, and participants were then given a $20 gift card to a local supermarket. Surveys were
completed (114 in total) until 100 surveys with corresponding hair samples were collected; the other
participants did not complete the study due to refusal or loss-to-follow-up after their appointments.
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3.2 Measurement of hair cortisol concentration
3.2.1 Hair sample collection
50-100 strands of hair were isolated by hand, corresponding to at least 10 mg per 1 cm of hair to be assayed for
cortisol. Holding the isolated hair firmly, the hair sample was cut from as close to the scalp as possible at the
crown of the head using clean scissors. After cutting, and while still holding the hair sample firmly, clear tape
was applied to the scalp end with the cut edges aligned. Hair samples were wrapped in foil labeled with a
participant identifier and the date of collection, and then stored within refrigerated plastic bags until the first
quarter of 2019, when they were prepared for assay.

3.2.2 Hair cortisol extraction
Given our assumptions that cortisol was stable in hair for 6 months and that hair growth velocity was 1 cm per
month in our study participants, we segmented the 6 cm of hair closest to the scalp end in each sample into three
2-cm lengths, each representing a historical HCC data point in 2 months of hair growth. The segment most
proximal to the scalp (segment 1) was the newest hair, and the segment most distal to the scalp (segment 3) was
the oldest hair. The hair segments were weighed (range 10-40 mg) and placed in individual standard
polypropylene test tubes, washed twice for 3 min in 1.0 mL of isopropanol to remove exogenous cortisol from
sweat and other environmental residues, and allowed to dry in a fume hood overnight. Four 5.6 mm diameter
steel grinding beads were introduced into each test tube and the hair samples were ground, typically in 20-40
min, to a powder without visually identifiable individual hairs using a Next Advance Bullet Blender 5. Hair
cortisol was then extracted in 1.5 mL of methanol overnight in the capped test tubes. The tubes were then
centrifuged for 5 min to pellet out the powdered hair, and 1.0 mL of the supernatant was aliquoted into 1.5 mL
microcentrifuge tubes. The methanol was then allowed to evaporate at 45℃ in an Eppendorf Vacufuge for 1-2
hrs. The hair cortisol extract was resuspended by vortexing in 150 µL of assay diluent from the Salimetrics
Expanded Range High Sensitivity Salivary Cortisol Enzyme Immunoassay Kit, and then stored at -20℃ until
reading.
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3.2.3 Hair cortisol assay
We used the Salimetrics Expanded Range High Sensitivity Salivary Cortisol Enzyme Immunoassay Kit, the
procedure for which is reproduced here in brief. 15 µL of enzyme conjugate was added to 24 mL of assay
diluent, and 200 µL of the resulting mixture added to each of the 12 wells on the assay plate. 25 µL of controls,
standards, and unknown samples were added to the appropriate wells, and the assay plate was then mixed on a
rotator at 500 rpm for 5 min and incubated at room temperature for 55 min. 200 µL of tetramethylbenzidine
substrate solution (TMB) was added to each well using a multi-channel pipette for color development, followed
by mixing on a rotator at 500 rpm for 5 min and incubation in the dark at room temperature for 25 min. 50 µL
of stop solution was then added to each well using a multi-channel pipette, and then mixed on a rotator at 500
rpm for 3 min. Within 10 min of adding stop solution, the assay plate was then read at 450 nm using a BioTek
Gen5 plate reader.

3.2.4 HCC calculation and quality control
Cortisol concentrations in the assay diluent (µg/dl), as calculated by the Gen5 software, were then converted to
final hair cortisol concentrations (pg/mg) using the following formula:

𝑝𝑔

𝐻𝐶𝐶 (𝑚𝑔) =

𝑎𝑠𝑠𝑎𝑦 𝑜𝑢𝑡𝑝𝑢𝑡 (

𝜇𝑔
𝑑𝑙
)∗
𝑑𝑙
100,000𝜇𝑙

∗ 𝑎𝑠𝑠𝑎𝑦 𝑑𝑖𝑙𝑢𝑒𝑛𝑡 (𝜇𝑙) ∗

ℎ𝑎𝑖𝑟 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑚𝑔)

1,000,000𝑝𝑔
𝜇𝑔

𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑎𝑑𝑑𝑒𝑑 (𝑚𝑙)

∗ 𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 (𝑚𝑙)

The assay is reported to have a functional sensitivity of 0.028 µg/dl, or a HCC of 3.15 pg/mg assuming a diluent
volume of 150 µL, a hair segment weight of 20 mg, 1.5 mL of methanol added for cortisol extraction, and 1.0
mL of methanol recovered. Further, the extraction and assay procedures have been validated by the lab of Dr.
Jerrold Meyer at the University of Massachusetts-Amherst for use in hair.
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Each sample of hair cortisol extract, after resuspension, was run in duplicate. The coefficients of variation (CV
= SD/mean x 100%) were calculated for each sample, with an average of 7.65%. Samples with a CV > 20%
were re-run.

3.3 Exclusion criteria
We enrolled only adult women without a history of hypocortisolism or hypercortisolism. Our survey included
questions about mental and physical health as well as hair care practices, but we did not exclude eligible
participants on the basis of their answers. Of 114 surveys begun, 100 were completed with corresponding hair
samples collected. 13 study participants with hair samples processed using a different technique were excluded,
as were 2 with hair samples insufficiently long for repeated measurements of segmental HCC. Also excluded
were an additional 21 study participants with implausibly high overall HCC and large influence by leverage and
Cook’s D criteria, or outlying changes in HCC over the study period (<25th percentile – 1.5*IQR or >75th
percentile + 1.5*IQR). Data from 64 study participants were used for our statistical analyses below.

3.4 Recoding of variables
Demographic characteristics were reclassified for interpretability and according to sample size constraints. For
more information on the tools used to measure political leaning, stress, and discrimination, see the English
survey in the Appendix.

3.4.1 Demographic characteristics
Race - Study participants who identified as Hispanic, whether they also identified as white/Caucasian or
Spanish-speaking or not, were in this study classified as Hispanic; those who identified as black/AfricanAmerican were classified as black; those who identified as white/Caucasian without identifying as Hispanic
were classified as white; the other/unspecified category included the few Asian, Arab, and Middle-Eastern
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enrollees. Legal status - Due to sample size limitations, study participants were classified as citizens or noncitizens, which included legal permanent residents, as well as refugees, asylum seekers, undocumented
immigrants (ex. DACA), and non-immigrants (ex. international students and visitors). Birthplace - Due to
sample size limitations, enrollees were classified as continental US-born (excluding Puerto Rico), PR-born, and
foreign-born. Puerto Ricans were classified separately given their unique cultural and political identification,
because our study population included a large number of Puerto Ricans, and because the island was affected by
Hurricane Maria during the study period. Parents’ birthplaces were classified the same way. Immigrant
generation - PR-born and foreign-born study participants were considered 1st-generation immigrants;
continental US-born (excluding PR) participants with PR-born or foreign-born parents were considered 2ndgeneration immigrants; participants without a personal or parental history of immigration to the continental US
were considered 3rd-generation immigrants, who did not have a personal or recent family history of
immigration.

3.4.2 Political leaning, stress, and discrimination
Political leaning - Each of 10 political orientation questions, adapted from the Quinnipiac University Polling
Institute survey tools, were individually scored from -1 to +1, with +1 representing approval of or agreement
with Trump administration or Republican legislative policies or values, -1 representing disapproval or
disagreement, and 0 representing a neutral response. These were summed for a total political leaning score of 10 to 10. (Cronbach’s alpha = 0.89) Stress - Each of the 10 items on the Perceived Stress Scale (PSS) were
scored from 0-4, with higher numbers representing greater degrees of perceived stress or lower degrees of
perceived control (negatively-worded items were reverse-scored), and summed for a total PSS score of 0-40.
(Cronbach’s alpha = 0.76) A few participants failed to answer one item on the PSS. In those cases, their
response to that single item was imputed as their score on the most-closely-related item on a correlation matrix
of the 10 items on the PSS. Participants who experienced any degree of stress were asked to identify the sources
of their stress out of ten possibilities, and the number of sources was summed. Discrimination - Though the 6
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items on the Everyday Discrimination Scale (EDS) were also rated on a frequency scale, they were reassigned
binary scores due to low discrimination endorsement rates, with 1 representing an endorsement of having ever
experienced a particular type of discrimination, and 0 representing a denial of the same. The 6 items were
summed for a total EDS score of 0-6. (Cronbach’s alpha = 0.85) Each of these composite measures were
recoded into categories of comparable size (Table 1).

3.5 Statistical analysis
Statistics associated with significance at the P=0.05 level were bolded in each table. All statistical analyses were
performed in SAS 9.4.

3.5.1 Description of the study population
The study population was first described according to frequencies of demographic characteristics (age, race,
legal status, birthplace, immigrant generation, basic health history). The population was further characterized
using descriptive measures of central tendency (mean, µ) and variability (standard deviation, σ) and frequency
distributions for continuous and categorical versions of our metrics of political leaning, stress, and
discrimination, along with means of overall (unsegmented) HCC levels and segmental HCC levels. For HCC
trends, absolute change was calculated as HCCnew (from segment 1) – HCCold (from segment 3), and relative
(fold) change was calculated as HCCnew / HCCold. HCCmid (from segment 2) was excluded to minimize overlap
during hair sample processing and misclassification due to differing hair growth rates. (Tables 2-3, Figure 2)

3.5.2 Analysis of HCC levels
Mean overall HCC was then stratified by the demographic characteristics, political leaning, political leaning,
stress, and discrimination. Given the non-normal distribution of HCC, the non-parametric Wilcoxon rank sum
test was used to assess differences in mean overall HCC across strata for statistical significance. Because of the
right-skewed distribution of HCC and the presence of observations with large influence, as noted in the
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exclusion criteria above, multivariate robust regressions with bisquare weighting of data points were used to
interrogate the predictive values of the demographic characteristics and political leaning on stress and
discrimination, and of all those potential risk factors on overall HCC. (Tables 4-5)

3.5.3 Analysis of HCC trends
Mean HCC trends, in terms of the absolute change, the relative change, and the percentage that experienced an
increase over the study period, were also stratified in the same way, with the Wilcoxon rank sum test used to
assess differences. A multivariate logistic regression was created using stepwise selection of covariates
(addition threshold of alpha = 0.15; removal threshold of alpha = 0.20) to model the odds of experiencing a
positive HCC trend. (Table 6) The significant predictors of positive HCC trend were then recoded into binary
variables for presentation in 2x2 contingency tables and for preliminary analysis of interaction effects. The
birthplace was recoded as PR/foreign-born versus continental US-born, political leaning was recoded as
strongly opposed to Republican and Trump administration policies (scores -10 to -8) versus less strongly
opposed (all other scores), and medium PSS was defined as scores 11 to 20. Interaction effects were calculated
as shown in Table 7. Categorical independent variables were used in a repeated measures analyses to assess the
statistical significance of differences in overall HCC levels and trends between strata (Table 8, Column 1), over
time (Column 2), and within strata over time (Column 3) alongside a visual representation of the same (Figure
3).

3.5.4 Demographic clusters
Lastly, we defined five interpretable demographic clusters encompassing 58 of our 64 study participants, that
we expected to face different types of stresses, and described their stress, discrimination, and cortisol levels and
trends in the context of our results (Table 9).
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3.6 Institutional review
Protocol #2000021445, “Hair Cortisol as a Retrospective Biomarker of Stress Associated with the 2016 U.S.
Presidential Election,” was submitted on July 17, 2017 to the Yale Human Investigation Committee and
approved on August 11, 2017. Special attention was paid to maintain the confidentiality of health information
and the anonymity of vulnerable immigrants. Dr. Monica Ordway (Yale School of Nursing) and Dr. Aniyizhai
Annamalai (Yale School of Medicine) were listed as Principal Investigators.

4 Results
4.1 Description of the study population
We enrolled only adult women in our study due to concerns about our ability to sample sufficiently long hair
from men, and in order to remove one potential confounder given our limited sample size. After applying our
exclusion criteria as noted above, our study population included 64 adult women, ages 18 to 71. Exactly half
were Hispanic, with the large majority of the other half identifying as non-Hispanic white or black. One-quarter
of respondents were non-US citizens, though this may have been underestimated due to a reluctance to
accurately self-report legal status. (Table 2)

44% of participants were born outside the continental US, roughly half of whom were born in Puerto Rico (PR),
and half of whom were foreign-born; we considered both PR-born and foreign-born participants to be 1stgeneration immigrants to the continental US. Of the 36 born in the continental US, 8 were the children of at
least one PR-born or foreign-born parent; we considered these individuals, with a recent family history of
immigration, to be 2nd-generation immigrants to the continental US. Women without a personal or recent family
history of immigration were nonetheless grouped as “3rd-generation.” (Table 2)
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Given the likelihood of endogeneity among our covariates, we made a further effort to understand the
relationships among our demographic characteristics (data not shown):
-

All of the 17 white study participants were citizens and were born in the continental US; none therefore

had a personal history of immigration to the continental US, and only 1 had a recent family (parental) history of
immigration to the continental US.
-

Of the 32 Hispanic women in our study, 21/32 were citizens, all of whom were natural-born, in the

continental US (8/21) or PR (13/21); the other 11/32 Hispanic study participants were born in foreign countries.
Those 11 also represented the majority of the 15 foreign-born participants in our study, none of whom had yet
naturalized.
-

Of the 12 black study participants, 2 were born in foreign countries. The other 10 had no personal or

recent family history of immigration to the continental US.

Thus, the vast majority of white and black study participants were citizens born in the continental US with no
personal or recent family history of immigration. Hispanic women in our study were more heterogenous, with
24/32 having been born outside the continental US.

We posit that our study population represents a diverse cross-section of socioeconomically disadvantaged (nonimmigrant whites) women, minority women (non-immigrant blacks, non-immigrant Hispanics), and migrant
women (immigrant Hispanics), who might be differentially impacted by new stressors associated with the
changing social and political context of the US in early 2017.

83% of participants had a net negative view of Republicans and the Trump administration on our composite
measure of “Political Leaning.” Large majorities of our study population disapproved of the way Donald Trump
was handling his job as President across all areas, but most commonly immigration issues and foreign policy
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(Appendix). Notably, there was no significant difference in Political Leaning among Hispanic, black, and white
women, with scores of -5.5, -6.5, and -5.2, respectively (P=0.6447) (data not shown).

Further, 26/32 Hispanic study participants and 10/12 black participants were aged 18-50, while 11/17 white
participants were aged 51+. The average ages for Hispanic, black, and white women were significantly different
at 38, 40, and 51, respectively (P=0.0340) (data not shown).

42% of our study participants self-reported carrying a diagnosis of anxiety or depression (Table 2). Though we
did not explicitly ask why each study participant was presenting to the Primary Care Center, we did note that
12/17 white women endorsed a diagnosis of anxiety or depression compared to 9/32 Hispanic women
(P=0.0399), and that 14/17 white women reported receiving healthcare for chronic medical conditions,
compared to 13/32 Hispanic women (P=0.0443) (data not shown). Though we asked questions regarding
chronic medical conditions and ongoing medication use, these data were not considered to be reliable given
language barriers and low health literacy, and could not be validated using medical records. Age, mental health,
and physical health thus represented potential confounders.

4.2 Stress, discrimination, cortisol levels in the study population
Participants had an average PSS score of 17, and endorsed an average of 2 different stressors (Table 3), the
most common of which were family problems and financial insecurity, each cited by more than half of study
participants (Appendix). 70% of women scored 1 or higher on the EDS, indicating that they had experienced
some form of discrimination in their lives (Table 3), the most common sources of which were race/ethnicity,
sex/gender, and language (Appendix). For disaggregated frequencies of the individual components of the
Perceived Stress Scale, the Everyday Discrimination Scale, and Political Leaning, as well as the sources of
stress and discrimination, see the Appendix.
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The mean overall hair cortisol concentration (HCC), without segmentation, was 15.75 pg/mg. The mean
segmental hair cortisol concentration was lowest in segment 3 (most distal to the scalp, representing oldest
growth) at 14.53 pg/mg and highest in segment 1 (most proximal to the scalp, representing newest growth) at
16.93 pg/mg. 73% of participant samples exhibited an increase in HCC from segment 3 to segment 1. (Table 3)
Histograms of the continuous variables in our study, including measures of political leaning, stress,
discrimination, and cortisol levels, are shown in Figure 2, and demonstrate the large variability in cortisol levels
in our study population.

4.3 Risk factors for stress and discrimination
In stratified analyses, the middle age group (36-50) reported the fewest stressors, as well as the lowest perceived
stress and the lowest everyday discrimination, while the oldest age group (51+) reported the highest in each
category. White participants reported higher perceived stress (20.12) compared to Hispanic (15.13) or black
(16.08) participants. White participants also reported an average of 2.35 different stressors, compared to 1.66 in
Hispanic participants and 2.17 in black participants. Interestingly, Hispanic women reported lower everyday
discrimination (1.44) compared to white (2.76) or black (3.00) women (P=0.0101). (Table 4)

Non-citizens had lower PSS scores, numbers of stressors, and EDS scores than citizens, while PR-born women
had lower PSS scores, numbers of stressors, and EDS scores than continental US-born women. (Table 4) As
noted above, all 17 of the white women in our study were also born in the continental US. Finally, those who
endorsed a diagnosis of anxiety or depression reported that they had higher perceived stress (P=0.0002) and that
they faced a greater number of stressors (P=0.0009) (Table 4). In general, these trend-level observations did not
reach statistical significance at the P=0.05 level.

Due to possible collinearity among our demographic characteristics, many of those same associations with
stress and discrimination were not noted to be statistically significant in our multivariate robust regression
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model. Among the significant findings, being in the middle age group was still predictive of reporting fewer
stressors than being in the oldest age group (P=0.0093), and PR-born and foreign-born study participants still
reported fewer stressors than the continental US-born (P=0.0560 and P=0.0425, respectively). Diagnoses of
anxiety or depression were again predictive of higher perceived stress (P=0.0006) and more stressors
(P=0.0146). (Table 5)

4.4 Predictors of hair cortisol levels
Overall HCC (as distinguished from HCC trends across segments) were not statistically significantly different
across demographic strata, though they were consistent with patterns of self-reported stress and discrimination
in some ways. However, overall HCC was noted to be highest in the oldest age group, and in the continental
US-born women compared to the PR-born or foreign-born. Similarly, overall HCC was lower in Hispanics, who
reported less perceived stress than whites, and higher in blacks, who reported more everyday discrimination
than whites. Those who carried a diagnosis of anxiety or depression had nearly double the overall HCC of those
who did not. (Table 4)

4.5 Association of hair cortisol and perceived stress
PSS scores and number of stresses demonstrated dose-dependent relationships with overall HCC, though these
effects were not found to be statistically significant. Nonetheless, the lowest PSS scores had a mean overall
HCC of 9.22 pg/mg, compared to 17.76 pg/mg among women with the highest PSS scores. Those reporting no
stressors had a mean overall HCC of 8.97 pg/mg, compared to 27.84 pg/mg among women with 3+ stressors.
(Table 4) PSS scores were also significantly predictive of overall HCC in the multivariate robust regression,
with the highest PSS scores having a mean overall HCC 7.66 pg/mg higher than the lowest PSS scores
(P=0.0304). None of the demographic characteristics were significantly predictive of overall HCC in the
multivariate model at the P=0.05 level. (Table 5)
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4.6 Cortisol trends in the study population
As previously described, 73% of women had higher HCC in segment 1 (newer hair, 0-2 cm from the scalp,
HCCnew) than in segment 3 (older hair, 4-6 cm from the scalp, HCCold, sometimes referred to as “baseline”).
(Table 2) HCCnew and HCCold were compared to determine the absolute and fold changes in HCC across
segments, and thus longitudinally (HCC trends), within individuals. Assuming a rate of hair growth of 1 cm per
month, these changes were considered to reflect serum cortisol concentration trends, after taking into account
the possible degradation of hair cortisol.

4.7 Predictors of hair cortisol trends
At the P=0.10 level, there was a significant difference in HCC trends, in terms of absolute increase, relative
increase, or percentage of participants who experienced an increase, according to birthplace, immigrant
generation, and political leaning.

Women with a personal history of immigrating to the continental US (1st-gen immigrants) were significantly
more likely than those without (2nd-gen or 3rd-gen) to experience an increase in HCC over the study period
(89% versus 61%, P=0.0404), and demonstrated significantly greater fold increases as well (83% versus 28%,
P=0.0192). Concordantly, foreign-born participants were significantly more likely than PR-born participants,
and they in turn more likely than continental US-born participants, to experience an increase in HCC over the
study period (P=0.0354), and demonstrated greater fold changes (P=0.0178). Of all strata examined, the 15
foreign-born women were the most likely to have an increase in HCC (93%), and also had the largest relative
increases over baseline (97%). Women with the most negative political leaning scores (indicating negative
perceptions of Republican and Trump administration policies) had the greatest absolute increase in HCC (4.81
pg/mg) of any strata examined (Table 6, Column 1), and also a greater relative increase in HCC (68%) than
women with a less strong political slant; 92% of them experienced an increase in HCC over the study period, a
likelihood second only to foreign-born participants. (Table 6)
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Birthplace, closely related to race, legal status, and immigrant generation in our population, was the only of the
demographic characteristics that was found in the stepwise logistic regression to significantly impact the odds
of experiencing a positive HCC trend (P=0.0126). In the multivariate logistic model, women in the less negative
political leaning categories were significantly less likely to experience an increase in HCC over the study period
compared to women in the most negative political leaning category (P=0.0235). The impact of PSS score on the
odds of experiencing a positive HCC trend was significant, but nonlinear (P=0.0093). Specifically, the group
with PSS scores in the middle range were the most likely to have such a trend. (Table 6, Column 4)

4.8 Interactions
Our sample sizes were insufficient for analysis of interaction or mediation among our predictor variables in
terms of their effects on HCC levels or trends. Still, we were interested in whether combinations of the
independent predictors of a positive HCC trend (birthplace outside the continental US, strongly negative
political leaning, and medium PSS score), as identified by the multivariate logistic model (Table 6), would be
still more predisposing to an increase in HCC over the study period.

25/28 of the study participants born outside the continental US did show such an increase, as did 24/26 of those
most strongly opposed to Republican and Trump administration policies, and 30/33 of those in the medium PSS
score category. In combination, 100% of women meeting any two of those three criteria experienced a positive
HCC trend. There was no evidence, however, of positive additive or multiplicative interactions between
birthplace and political leaning. (Table 7)

4.9 Repeated measures
Table 8 provides the results of a repeated measures analysis that integrates the results of our models of hair
cortisol levels (Table 5) as well as trends (Table 6). Figure 3 provides a corresponding visual representation of
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the outcomes of interest from the repeated measures analysis, showing baseline and final hair cortisol
concentrations for strata of the different demographic, stress, and discrimination measures assessed by our
survey.

Over the study period, all groups regardless of category experienced a statistically significant increase in HCC
(Table 8, Column 2). Some subpopulations, however, experienced greater or lesser changes in HCC, depending
on birthplace (and relatedly, immigrant generation) and political leaning (Table 8, Column 3). For example,
HCC in women born in the continental US were high throughout, and appear to barely have increased over the
study period. On the other hand, PR-born and foreign-born women started at lower baseline HCC, with more
apparent increases over the study period. (Figure 3b)

Though the levels appear different throughout the study period for these birthplace classifications, large
variations in HCC among the individuals in each birthplace category meant that the overall levels were not
found to be significantly different in the multivariate robust regression (Table 5) or in the repeated measures
analysis (Table 8, “Independent Variable”). The differences in the trends (slopes) over the study period for these
birthplace classifications, however, were found to be statistically significant in both the logistic regression
(Table 6) and the repeated measures analysis (Table 8, “Trend x Independent Variable”). Similarly, political
leaning did not significantly relate to HCC levels, but did result in statistically different trends over the study
period (Figure 3c).

4.10 Demographic clusters
Within our demographic clusters, we expected non-immigrant black and Hispanic women to face racial stress
not faced by non-immigrant white participants, for PR-born Hispanics to face cultural or immigration-related
stress not faced by their non-immigrant counterparts, and for foreign-born Hispanics to face additional legal
stress not faced by their non-immigrant or PR-born counterparts. The data from the survey, however, suggest
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that non-immigrant white women faced more different types of stresses than Hispanics, though less than nonimmigrant black women. Overall HCC was correspondingly highest in non-immigrant black participants,
followed by non-immigrant white participants, followed by Hispanics. Over the study period, however, PR-born
and foreign-born Hispanic women were more likely than their non-immigrant neighbors to demonstrate an
increase in HCC from segment 3 to segment 1, with a mean fold increase of greater than 40%, compared to less
than 10% in the non-immigrant women.

5 Discussion
5.1 Unexpected differences in stress and discrimination
First, it must be noted that our study enrolled only women for methodological reasons, and our results should
not be generalized to men. Additionally, existing literature has established that immigrant women are at higher
risk of acculturative stress, and that stressors unique to minority and migrant women may have resulted in
changes to health-seeking behaviors as well as adverse health and birth outcomes.xxvi-xxix Data from 2017
reported greater increases in stress among women than among men, as well as greater declines in wellbeing.lxxiv,lxxv

The results of our survey ran counter to our expectations that immigrant Hispanics would experience higher
levels of stress and discrimination compared to their better-adjusted non-immigrant white peers in New Haven.
Whether due to resilience, lowered expectations, cultural stoicism, a reluctance to report, or protective factors at
the micro-environmental level, Hispanics and PR-born participants fared better on self-reported measures of
stress and discrimination compared to non-Hispanic whites and those born in the continental US. (Table 4) Our
findings regarding stress were consistent, however, with the 2017 Gallup poll that showed higher baseline stress
among whites (45.4%) compared to blacks (30.9%) or Spanish-language Hispanics (21.8%).lxxiv
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A nationally-representative survey by the Kaiser Family Foundation reported that 53% of blacks felt they had
been treated unfairly in the past 30 days, compared to 36% of Hispanics and 15% of whites. Additionally, 54%
of blacks felt that their race had been a disadvantage in their lives, compared to 24% of Hispanics and 10% of
whites.lxxxii Among Hispanics specifically, a nationally-representative survey reported that younger Latinos,
non-immigrant Latinos, and Latinos with college degrees were more likely to report experiences of
discrimination. For example, 44% of non-immigrant Latinos reported they had ever been the target of offensive
comments or negative assumptions compared to 23% of immigrant Latinos who reported the same, and 24% of
non-immigrant Latinos reported that people had ever acted afraid of them compared to only 5% of immigrant
Latinos. However, only a minority of Latinos stated they had ever been personally discriminated against due to
their race across a range of situations.lxxxiii

The New Haven context, our study population, and our survey methodology may explain our different results. It
is possible that racial minorities and immigrants are less likely to endorse items on the Perceived Stress
Scalelxxxiv or the Everyday Discrimination Scalelxxxv, perhaps due to linguistic or cultural barriers in
understanding these instruments. Aside from language barriers and sampling difficulties, some studies have
found that Latino survey respondents are more likely than their non-Latino European American counterparts to
acquiesce, and that this response bias was associated with respondent characteristics including older age, lower
education, and stronger Latino cultural orientation.lxxxvi Others have noted that Latinos are more likely to give
socially desirable answers in response to sensitive questions, or to refuse to answer at all due to suspicion.lxxxvii

Alternatively, minorities and immigrants may have differing expectations regarding what constitutes stress or
discrimination, given higher historical levels of discrimination compared to the present day, or relatively more
difficult circumstances that they faced prior to arriving in New Haven. For example, the Stress in America
survey also noted that between 2015 and 2016, Hispanic adults reported a decline in average stress, which then
rebounded between 2016 and 2017. Black adults, on the other hand, were the least likely to report optimism
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about the country’s potential for improvement, suggesting possible differences in the chronicity of stresses and
the surprise that the 2016 election may have delivered to different minority groups.lxxiii We did not assess firstgeneration immigrants’ reasons for moving (fleeing conflict versus seeking employment opportunities, for
example), so it is possible that experiences of stress and discrimination in New Haven were less salient to the
PR-born and foreign-born Hispanic study participants in comparison to the security and economic hardships
they faced prior to coming to the continental US. Additionally, the healthy immigrant bias posits the selfselection and over-representation among the immigrant population for risk-tolerance, resilience, and good
mental health. The same protective factors that may explain the Hispanic mortality paradox, where lessaccultured new immigrants experience better health outcomes than their native-born co-ethnics, such as
traditional social networks or cultural behaviors before erosion due to acculturation,lxxxviii,lxxxix could also shield
immigrant Hispanics from stress and discrimination. Notably, there is a great deal of heterogeneity in the
protection conferred by the Hispanic paradox according to birthplace (ex. Puerto Rico, Mexico, other), age of
arrival, and health outcome, though a meta-analysis of 800 million people found advantages in all-cause and
cardiovascular mortality.xc The sociological mechanisms dictating the Hispanic paradox, stress and resilience
are unfortunately beyond the reach of the data collected by our study.

Differences in stress seen in our study population can only be generalized to a specific subpopulation of
economically disadvantaged New Haven residents, including whites, who may in fact be experiencing stress or
discrimination at comparable or higher levels to racial minorities. Though we did not assess socioeconomic
status in our survey, the Yale Primary Care Center serves a largely underinsured, underemployed, and poor
population in New Haven. Further, white study participants were noted to be older on average, and facing more
chronic mental and physical health challenges, than Hispanic study participants. The fact that non-immigrants
(3rd-generation or higher) also had the highest perceived stress, number of stressors, and everyday
discrimination (data not shown) may be reflective of confounding by race, age, mental health, physical health,
as well as unobserved stressful social dynamics experienced by white and non-immigrant populations that may
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in fact have fewer community supports than their minority or immigrant counterparts. A meta-analysis of the
determinants of hair cortisol found that anxiety disorders were associated with lower HCC, but that mood
disorders were not significantly associated. Older age among adults is also thought to correlate with higher
HCC.xii

A characterization of the different types of stress experienced by white and non-immigrant participants supports
these explanations. For example, no white participants in our sample reported racism or language difficulties as
sources of stress, compared to 13% and 16% of Hispanics, respectively. On the other hand, more white women
than Hispanic women reported family problems (71% vs 50%), financial insecurity (59% vs 41%), and health
problems (35% vs 9%) as sources of stress (data not shown), lending evidence to the idea that minority and
immigrant women in our study may rely more heavily on their families, may have greater access to resources in
their social networks or in their communities, and may be healthier on average. These patterns are also
consistent between first-generation immigrants and non-immigrants.

5.2 Correlation of overall HCC with PSS scores
Overall HCC was reflective of PSS scores in a significant and dose-dependent way in our multivariate model.
Though not statistically significant, mean overall HCC was generally highest in those demographic strata that
reported the most stress and discrimination, and lower among demographic strata that reported the least stress
and discrimination. Published studies and reviews have not consistently found HCC to correlate with perceived
stress, possibly due to heterogeneity in the chronicity and types of stresses examined by those studies.vii,xii,xiii In
our study of a population subject to acute racial and political stress, we believe that very large variabilities in
overall HCC, with standard deviations of the same magnitude as the means, in all of the strata we considered
prevented us from reaching statistical significance given our relatively small sample size. The consistency in the
patterns we observed in overall HCC across strata could have been significant, and overall HCC a meaningful
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biomarker for the comparison of stress between groups, in a study powered to detect small signals despite the
noise.

Differences in overall HCC according to race, though not significant in our study, could be attributed to
baseline biological differences in cortisol, though previous literature does not support that conclusion. Given the
moderation of these differences in overall HCC by race in the multivariate model when factors such as stress
and discrimination are taken into consideration (Table 5), it would be more likely that these differences reflect
true differences in the lived experiences of the most stressed women in New Haven (non-immigrant whites,
Table 4) rather than biological differences if they are found in future studies to be significant and to be
moderated by measures of stress such as PSS. We draw no such conclusions here.

If cortisol can be interpreted as an objective biomarker of stress in a sufficiently powered study, as we conclude
and other studies have demonstrated, our overall HCC results may also support the explanation that lower
reported perceived stress and everyday discrimination among Hispanic, PR-born, and immigrant women as not
the result of stoicism or reporting bias, but rather resilience or protective factors in their micro-environments
that truly shield them from the chronic HPA activation we would expect to see in response to stress or
discrimination. An alternative explanation that arises, however, is the possibility that long-term exposure to
experiences of stress or discrimination may lead not only to reduced expectations and reporting fatigue that
might be reflected on a survey, but also a blunting of baseline cortisol levels that might be seen in overall HCC
measurements. It was in service of unpacking that distinction between baseline cortisol level and cortisol
reactivity, and of relating the temporal changes in hair cortisol to large macro-environmental changes in 2017,
that hair cortisol was uniquely well-suited.
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5.3 Interpretability and implications of HCC trends
HCC trends using segmented hair samples have previously been used as a retrospective calendar of cortisol
production. It was first validated for a period of up to 6 months in new mothers, in whom a well-established
increase in cortisol occurs during the third trimester of pregnancy.xci A subsequent study tracked retrospective
HCC trends in segmented hair samples with clinical symptom onset in and surgical treatment of patients with
Cushing’s syndrome for as long as 18 months.xcii The longer usefulness of HCC in their clinical context may
have been due to their cohort’s pathologically-elevated levels on the order of hundreds or thousands of pg/mg,
providing a signal even through the noise of physiological variations and residual confounding. As mentioned
before, HCC has also in a few instances been used to study the after-effects of natural disasters and traumatic
events.xxiv It was not clear, however, whether subtler changes in bodily cortisol due to chronic environmental or
political stress would be reflected or detectable as changes in hair cortisol across hair segments.

Our model of HCC trends suggests that changes in stress, possibly related to political events and developments
during the study period, differentially affected women in our study depending on their birthplace, political
leaning, and baseline stress levels (as measured by PSS scores) in ways that were not detectable in overall HCC
when averaged over the study period. (Table 6, Column 4) In contrast, overall HCC was more reflective of
demographic characteristics and health status (Table 4), likely due to the association of those factors with PSS
scores, which were significantly related to overall HCC in a dose-dependent manner (Table 5). Though this
study was insufficiently powered to determine the significance of those factors given large variations in overall
HCC, we were able to detect differences in longitudinal HCC trends that were most pronounced among the
populations most targeted by the political rhetoric and proposed policy changes of early 2017, in concordance
with the self-reported Gallup-Sharecare Well-Being Index identifying declines in well-being among Democrats
but not Republicans, greater declines among minorities than among whites, and greater declines among women
and low-income households.lxxv The aforementioned 2017 Gallup poll also showed that whites experienced little
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change in stress through the first 6 months of the Trump administration (+0.6 pct pts, n.s.) compared to blacks
(+2.1 pct pts, n.s.) or Spanish-language Hispanics (+8.2 pct pts, P<0.05).lxxiv

As mentioned before, New Haven had previously been the target of a widely-publicized immigration raid in
2007. President Trump’s early anti-immigrant rhetoric and policies may have recalled memories of that raid.
John DeStefano, who was the Mayor of New Haven in 2007, said as much in 2017: “I think they will hit New
Haven with a raid.”xciii Mayor Toni Harp and advocacy organizations like Unidad Latina en Accion sprang to
action, working with city police, school officials,xciv and healthcare workers to protect minorities and
immigrants, but informal interviews at the Hispanic Clinic, part of the Connecticut Mental Health Center in
New Haven, found that they were still fearful of the implications of the new political climate, and more
distrustful of other community members. Because vital statistics are among the most reliable, complete, and
well-powered datasets, some of the earliest research investigating the health effects of stress during the Trump
administration has focused on adverse birth outcomes, with findings that foreign-born Hispanic women were
specifically at increased risk.xxviii Immigration raids have also been associated with such outcomes in both
foreign-born and US-born Hispanic women.xxvii Prenatal cortisol has also been examined as a possible
mechanism between maternal stress, trauma, or acculturation and preterm birth or low birthweight.xcv,xcvi,xcvii

The effect of political changes on well-being and stress has been documented over the last few US presidential
campaigns. Blacks and Hispanics, but not whites, reported better self-rated health after Obama’s nomination by
the Democratic Partyxcviii. Independent of race or birthplace, political orientation was associated with
psychological distress among adult US citizensxcix, clinically significant distress symptoms among college
studentsc, and lower subjective well-being among Clinton supportersci, at 6 weeks, 3 months, and 6 months after
the 2016 US presidential election. Salivary cortisol was applied to both racial and political minorities to study
the more immediate impacts of those political shiftslvi,lvii,cii, but ours is the first investigation to use hair cortisol
to measure longitudinal changes in stress on the timescales frequently used for self-reported metrics of stress,
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and that are likely relevant to health outcomes. These trends appear to be specific to immigrants and political
minorities, mirroring previous studies of subjective stress as well as birth outcomes, and durable over the course
of months, providing early evidence for the validity of hair cortisol as an objective biomarker for acute political
stress.

The implications for stress among minorities and immigrants are less straightforward. One possible explanation
for the differences across PSS scores is that the participants who were the least stressed at baseline did not
become significantly more stressed, and were therefore less likely to have an increase in HCC, and that the
participants who were the most stressed at baseline were less able to mount an increase in cortisol on top of
their higher baseline HCC levels. We previously established that PSS scores were associated with overall HCC
level in this study, but not whether those HCC levels were the result of acute or chronic stress. Higher levels of
perceived stress among non-immigrant white women and higher levels of overall HCC among non-immigrant
black women, coupled with smaller fold changes in HCC trend (Table 9), for example, could have been
attributed to lower levels of acute stress during the study period compared to PR-born or foreign-born
immigrant populations, or higher levels of chronic stress resulting in chronic hypercortisolism and/or blunting
of the physiological rise in HCC following new stress.

Recently-arrived asylum seekers have been found to have higher HCC, and established immigrants and resettled
unaccompanied refugee minors to have lower HCC in the German contextliii,liv, but those groups faced traumas
that immigrants in our study population may not have. Further, though all new immigrants face the challenge of
acculturation, not all immigrants are faced with the same sociocultural pressures to assimilate that can lead to
acculturative stress. Fewer experiences of historical trauma and the relative acuity of the political shift in 2016
and 2017 may explain both the lack of blunting and the strong cortisol reaction seen in our foreign-born study
participants. A significant positive HCC trend may thus be observed as the response to an acute stressor if it is
not masked by the attenuation of distant or chronic stressors.
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5.4 Interactions
Though the majority (73%) of the study population as a whole experienced increases in HCC, those born
outside the continental US (93%), those that were most in opposition to Republican and Trump administration
policies (92%), and those in the medium PSS score category (91%) were still more likely to experience such an
increase. (Table 6) The preliminary results examining cortisol reactivity among individuals facing a confluence
of these risk factors, such as the 9 foreign-born women who also most strongly opposed administration policies,
showed universal increases in HCC. The fact that we did not find evidence of positive interactions between the
effects of being PR/foreign-born and being most strongly opposed to administration policies is likely because
37% of those who did not have either risk factor still experienced a positive HCC trend, as did more than 80%
of those who had one of the two risk factors, leaving little room for synergism. (Table 7)

5.5 Repeated measures
The statistically significant HCC trend in the population as a whole (Table 3: HCCold 14.53 pg/mg, HCCmid
15.80 pg/mg, HCCnew 16.93 pg/mg; Table 8, Column 2) may be suggestive of either the degradation over time
of cortisol in hair exposed to the outside environment, of a true increase in HCC over time in our study
population due to personal or social stressors, or of some combination of both. Because nearly all of our study
participants held negative views of Republicans and of the Trump administration, it is certainly plausible that
part of the population-wide positive HCC trend is attributable to stress rather than the artifact of degradation. To
our knowledge, there is no accepted way to correct for the degradation of cortisol in hair over time, though it is
thought that cortisol is relatively stable in hair for up to 6 months.

Statistically different HCC trends among certain groups (Table 8, Column 3) may likewise be due to differences
in hair cortisol degradation, or to personal or social stressors specifically and disproportionately targeting those
groups. Though we did not exclude prospective participants on the basis of hair care practices, we did include
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questions about hair care in our survey, in line with established HCC research protocols. We did not find
evidence of significant differences in hair care practices among the women in our study, including recency or
frequency of hair washing, hair treatments, swimming, or exercise, according to race, birthplace, or political
leaning (data not shown).

Making the conservative assumption that the population-wide HCC trend is wholly attributable to degradation,
and that hair care practices affecting hair cortisol degradation were not different among groups, we thus
considered the additional increases in HCC (diff-in-diff) noted among groups we considered to be at risk due to
political shifts (ex. PR-born, foreign-born) to be more specific for acute stress.

5.6 Demographic clusters
It is possible that the lower baseline HCC of foreign-born Hispanic women represents a blunting of cortisol tone
due to the chronic effects of past traumatic experiences that were not shared by non-immigrant Hispanic or PRborn Hispanic women. At the same time, we conclude that the greater fold increase in HCC among both
foreign-born and PR-born Hispanics may in fact be reflective of an acute physiological reaction to the new
stresses faced by those who identify as immigrants to the continental US.

Among the 11 foreign-born Hispanic women, 8 were from Mexico, and 4 were undocumented. Our study
population did not include participants from the Northern Triangle countries of Guatemala, El Salvador, or
Honduras. Still, it is possible that the foreign-born Hispanics had different immigration experiences from the
PR-born Hispanics, as well as different social networks in the US. Specifically, candidate Trump had made
comments in his first speech labeling Mexicans as criminals, and President Trump signed multiple Executive
Orders regarding immigration within a week of his inauguration. Additional events occurred during our
sampling period, though it is not clear whether their effects on stress or on cortisol would have been captured by
our study. In September 2017, President Trump ordered an end to the Deferred Action for Childhood Arrivals
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program. Among the experiences specifically related to the election or to the Trump administration’s policies,
study participants cited President Trump’s rhetoric regarding Mexicans, immigration enforcement and
deportations by ICE, changes to DACA, and, among the older white study participants, changes to healthcare
(specifically Obamacare and Medicaid) and social welfare benefits.

Also in September 2017, Puerto Rico suffered catastrophic damage and loss of life due to Hurricane Maria. One
PR-born study participant stated that “I am Puerto Rican, and as an American citizen, I am very disappointed on
the way the President Trump is handling the situation going on in Puerto Rico (Maria Hurricane). Personally, I
have not been able to communicate with my family on Puerto Rico since the event, and as a result, I feel
anxious, overwhelmed, and depressed,” while another reported that “He is not being fair with people in Puerto
Rico. He is not sending the help they need after Hurricane Maria. Everything has been a disaster.” Evidence
from the October 2017 Quinnipiac University poll showed that Hispanics were more unsatisfied with the
response to Hurricane Maria than non-Hispanic whites, and moreover that they felt less was done to support
Puerto Rico following Hurricane Maria than to assist Texas and Florida after their respective hurricaneslxxvi,
suggesting a perception among Hispanics that Puerto Rico was being specifically neglected. Though cortisol
has not been examined among hurricane survivors or their family members, the persistent effects of Hurricane
Katrina and Hurricane Sandy on physical health outcomes such as cardiovascular mortality as well as mental
health and PTSD years after the initial impact have been well-documented.ciii,civ

6 Limitations and Future Directions
We enrolled female participants from patients at the Yale Primary Care Center, a population that is
socioeconomically disadvantaged, but that has at least some access to social services, and that resides in a selfdeclared “sanctuary city.” We did not explicitly ask about socioeconomic status or educational attainment. Our
convenience sample also contained very few Trump supporters, very few black or white immigrants, and no
naturalized citizens. Our results are thus not generalizable to many poor, minority, or immigrant populations, or
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to men. In order to better elucidate the interactions between demographic characteristics as well as political
leaning and different types of stress, it would be worthwhile to consider other populations, such as an
economically vulnerable population of Trump supporters in Republican-leaning states in the industrial Midwest,
or wealthy, US-born Caucasians who might not be subject to the same effects of nativist rhetoric. The addition
of a few supplemental qualitative interviews could uncover not only the role of protective factors such as
resilience and social connectedness in immigrant communities, as well as deeply-rooted risk factors or stressors
affecting better-established non-immigrant populations that were not the focus of our study.

Even among immigrant Hispanic women, we did not have a sufficient sample size to consider undocumented
immigrants, asylum seekers, and refugees within the broader category of non-citizens. These heterogenous
populations can be difficult to study, but future studies should investigate the diverse chronic stressors and past
experiences that may have driven immigrants, whether seeking economic opportunity or fleeing violence, to the
continental US. Enrollment of study participants from various sites including the HAVEN Free Clinic, the Yale
Center for Asylum Medicine, and the Yale Refugee Clinic might provide a more representative cross-section of
vulnerable immigrant groups in New Haven.

We were cognizant that steroid medications being taken by study participants, for autoimmune conditions for
example, might affect HCC. Though we asked generally about all medications being taken by study
participants, we did not specifically ask about steroid medications, and additionally relied on the self-report of
participants, many of whom were unable to recall their medications. We did not independently confirm via chart
review their medication lists. This and other studies suggest that age, mental health, physical health, and
medication use are potential confounders that should be carefully controlled.

Critically, we did not have true baseline HCC levels corresponding to timepoints before President Trump’s
unexpected election victory and subsequent inauguration due to published reports of the instability and
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unreliability of hair cortisol beyond 6 months. Our collection of 6 cm hair samples during the period from Sept
1 to Nov 15 corresponds, assuming a linear hair growth of 1 cm/month, to the period of March 1, 2017 forward.
As such, we analyzed events that took place primarily during the middle quarters of 2017. It is possible,
however, that earlier events such as election night itself or Executive Orders issued during the first days of the
Trump administration could already have been affecting various groups in different ways, resulting in different
baseline HCC. It is also possible that some external stressors during our study period would not manifest as
changes in HCC until after a latent period that would not have been captured by our study, or that the effects of
events earlier than March 2017 could have been captured due to the same latency. Some research groups have
recently begun to investigate the sampling of cortisol from other matrices, such as nailscv,cvi, which grow more
slowly and may be less subject to environmental degradation.

Finally, our cross-sectional study demonstrates the potential utility of HCC as a non-invasive, retrospective
biomarker for stress, but did not validate HCC trends against longitudinal self-reported metrics of stress or
discrimination. Though seemingly antithetical to the convenience of and retrospective sampling made possible
by hair cortisol, a more comprehensive and resource-intensive cohort study of HCC could answer unresolved
questions about variations in hair growth, cortisol degradation, and the temporal relationships between both
acute and chronic stressors and HCC levels and reactivity.

Ultimately, it is hoped that biomarkers like HCC may provide objective backing for anecdotal reports of stress
at the intersection of identity and politics, and reveal the physiological mechanisms linking stressful life
experiences to adverse health outcomes.
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7 Conclusion
7.1 Hair cortisol as a biomarker
In conclusion, HCC trends appear to be more sensitive than overall HCC levels for the identification of
vulnerability to acute stress. Given the large person-to-person variation in HCC, perhaps due to differences
among individuals in their biology and in their life experiences of stress, as well as our limited sample size, we
were unable to find statistically significant predictors of overall HCC levels beyond their significant association
with PSS scores. Examining HCC trends, however, allowed us to control, in each study participant, for the
determinants of baseline HCC levels that might have been rooted in biology or experiences outside of the scope
of this study, to identify demographic risk factors for cortisol reactivity.

Future studies should consider separately the implications of between-group differences in overall HCC levels
and within-individual trends in HCC over time, given that these two measures may identify different risk
factors. In particular, we advocate for the use of HCC trends and reactivity, controlling for baseline HCC levels
as a confounder, as a more sensitive biomarker for the acute stress that may be associated with sudden and
unanticipated political events or policy changes.

7.2 Implications for political stress
Women born outside the continental US, who identified as most strongly opposed to Republican and Trump
administration policies, and who reported medium levels of stress were among the most likely to have
experienced an increase in HCC over the study period, and the women with the largest fold changes in HCC,
even though they were not necessarily the ones with the highest overall HCC levels. Indeed, foreign-born
women had the lowest mean overall HCC of any subpopulation of the study but, after controlling for baseline
HCC levels, also had the sharpest increase in HCC of any demographic strata. (Table 4, Table 6, Figure 3)
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We are cognizant of the methodological limitations of using hair cortisol, and that our retrospective study
design did not include true baseline measures of stress, discrimination, and hair cortisol from before the 2016
election. Further, our study excluded men, and did not have adequate representation of many non-immigrant
vulnerable populations and of the diversity of immigrant groups to generalize about political stress, nor the
sample size and depth to understand precisely why PR-born and foreign-born Hispanics experienced greater
than 40% fold increases over 4 months. Nonetheless, we believe that our exploration supports anecdotal
evidence about the impact of macro-environmental political changes on minorities and immigrants in New
Haven, and provides a window into a possible mechanism for the deleterious effects of politics on health.
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9 Tables and Figures
Table 1. North American Refugee Health Conference Provider Survey on Stressors Facing Refugees and Migrants 2016-2017
United
Mann-Whitney U and
Canada
States
Kruskal Wallis
Compared to one year ago, how often have your migrant
%
%
P
clients/patients:
Mentioned concerns about the federal administration? (N)
42
102
0.0001
Decreased
7.14
0.00
No change
64.29
13.73
Increased
28.57
86.27
Mentioned concerns about changes in laws/policies? (N)
43
100
0.0001
Decreased
6.98
0.00
No change
60.47
12.00
Increased
32.56
88.00
Mentioned having experienced racism and/or discrimination? (N)
45
101
0.0003
Decreased
0.00
0.00
No change
66.67
34.65
Increased
33.33
65.35
Mentioned having been victim to hate crimes, threats,
44
99
0.0024
intimidation, and/or physical violence? (N)
Decreased
6.82
0.00
No change
70.45
53.54
Increased
22.73
46.46
Reported feeling unsafe in their communities, at school, and/or at
44
100
0.0001
work (N)
Decreased
6.82
1.00
No change
75.00
34.00
Increased
18.18
65.00

Multivariate Ordinal Logistic
Regression
OR (P)
16.352 (<0.0001)

16.947 (<0.0001)

3.771 (0.0005)

4.081 (0.0010)

11.322 (<0.0001)

Figure 1. Themes and Illustrative Quotes of Stressors Facing Refugees and Migrants, 2016-2017
Theme
Illustrative Quotes
“Rhetoric has increased fear of accessing safety-net systems including WIC, TANFF, food stamps, SSI, etc. Parents of documented children
are fearful of accessing those benefits because they are worried they will be tossed and deported.”
“It's been frustrating especially working with asylum seekers when I attempt to reach them to inform them about know your rights classes
Fear of Accessing
and the asylum seekers respond with fear and hostility to my calls.”
Services
“Foreign-born patients, regardless of immigration status, are expressing more fear of social isolation. It is affecting health-seeking behaviors
- more "no-shows" especially with our program that helps with Medicaid and health insurance applications. Some undocumented immigrants
have used false names.”
“Our dialogue with the doctor group session shared-verbal abuse, hijabs removed, strangers throwing things at them.”
Discrimination and
“The populist rhetoric and lack of tolerance for difference has grown. Random attacks/acts of violence have certainly risen in our area.”
Racism
“Racism, discrimination and hate crimes have become more acceptable. 2 of our young refugee women were attacked at the bus stop due to
their status.”
“Yes, many of our clients are complaining on anxiety of being deported, scared from law enforcement, scare to approach USCIS. It brings
these memories they have experiencing violence in their native country.”
Mental Health
“Increased anxiety. Refugee & migrant children doing worse at school due to this anxiety. Increasing BMI/obesity due to fear to go out of
Problems
homes. Increased chronic/toxic stress.”
“Refugees reported most concern about family members overseas, afraid they wouldn't be able to join. Also told stories of refugees who
admitted suicide when the executive order 1st occurred.”
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Table 2. Demographic Characteristics of the Study Population
Demographic Characteristics (N=64)
n (%)
Sex: Female

64 (100%)

Age: µ (σ)
18-35
36-50
51+

41.74 (14.35)
23 (35.94%)
21 (32.81%)
20 (31.25%)

Race
White
Hispanic
Black
Other/Unspecified

17 (26.56%)
32 (50.00%)
12 (18.75%)
3 (4.69%)

Legal Status
Citizen
Non-Citizen

48 (75.00%)
16 (25.00%)

Birthplace
Continental US
Puerto Rico
Other/Foreign

36 (56.25%)
13 (20.31%)
15 (23.44%)

Immigrant Generation
1st Generation
2nd Generation
3rd Generation

28 (43.75%)
8 (12.50%)
28 (43.75%)

Political Leaning: µ (σ)
-10 to -8
-7 to -5
-4 to -1
0 to 10

-5.58 (3.94)
26 (40.63%)
19 (29.69%)
8 (12.50%)
11 (17.19%)

Health History
Diagnosis of hypocortisolism/hypercortisolism
Diagnosis of anxiety/depression
Receiving healthcare for medical conditions

0 (0.00%)
27 (42.19%)
35 (54.69%)

Table 3. Measures of Stress and Discrimination in the Study Population
Measures of Stress and Discrimination (N=64)
n (%)
Perceived Stress Scale: µ (σ)
0 to 10
11 to 20
21 to 40

16.89 (6.86)
11 (17.19%)
33 (51.56%)
20 (31.25%)

Number of Stresses: µ (σ)
0
1
2
3 to 10

1.95 (1.44)
12 (18.75%)
11 (17.19%)
23 (35.94%)
18 (28.13%)

Everyday Discrimination Scale: µ (σ)
0
1 to 3
4 to 6

2.25 (2.09)
19 (29.69%)
26 (40.63%)
19 (29.69%)

Hair Cortisol Concentration Level
Overall: µ (σ) (pg/mg)
Segment 1 HCCnew: µ (σ) (pg/mg)
Segment 2 HCCmid: µ (σ) (pg/mg)
Segment 3 HCCold: µ (σ) (pg/mg)

15.75 (19.64)
16.93 (21.23)
15.80 (18.92)
14.53 (20.58)

Hair Cortisol Concentration Trend
Absolute Change (HCCnew – HCCold): µ (σ)
Relative Change (HCCnew / HCCold): µ (σ)
Increase over study period (Relative Change > 1)

2.39 (4.83)
1.52 (0.96)
47 (73.44%)
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Figure 2a-e. Distributions of Political Leaning, Stress, Discrimination, and Cortisol in the Study Population
Figure 2a. Distribution of Hair Cortisol Concentrations (pg/mg)

Figure 2b. Distribution of Perceived Stress Scale Scores

Figure 2c. Distribution of Number of Stresses

Figure 2d. Distribution of Everyday Discrimination Scale Scores

Figure 2e. Distribution of Political Leaning Scores
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Table 4. Description of Cross-Sectional Stress, Discrimination, and Cortisol Measures by Demographic Characteristics
Demographic Characteristics (N=64) PSS: µ (σ)
Stresses: µ (σ) EDS: µ (σ) HCC: µ (σ) (pg/mg)
Age
18-35
36-50
51+

17.48 (6.95)
15.48 (7.78)
17.70 (5.74)
0.6081

1.96 (1.43)
1.48 (1.57)
2.45 (1.19)
0.0436

2.26 (2.14)
1.81 (2.06)
2.70 (2.08)
0.3823

13.92 (15.22)
13.94 (24.35)
19.77 (19.04)
0.2128

PWilcoxon

20.12 (6.16)
15.13 (6.40)
16.08 (7.82)
20.67 (6.51)
0.0921

2.35 (1.37)
1.66 (1.49)
2.17 (1.27)
2.00 (2.00)
0.3069

2.76 (2.05)
1.44 (1.64)
3.00 (2.49)
5.00 (1.00)
0.0101

15.74 (15.76)
11.64 (6.83)
23.32 (36.12)
29.42 (37.10)
0.8446

Legal Status
Citizen
Non-Citizen
PWilcoxon

17.06 (6.82)
16.38 (7.17)
0.7859

2.04 (1.20)
1.69 (2.02)
0.1431

2.35 (2.13)
1.94 (2.02)
0.4770

18.13 (22.13)
8.62 (3.68)
0.1366

Birthplace
Continental US
Puerto Rico
Other/Foreign
PWilcoxon

17.86 (6.66)
14.92 (6.78)
16.27 (7.41)
0.5009

2.33 (1.17)
1.38 (1.12)
1.53 (2.00)
0.0194

2.69 (2.19)
1.23 (1.59)
2.07 (2.02)
0.0925

19.71 (24.97)
13.08 (8.43)
8.58 (3.81)
0.3298

Political Leaning
-10 to -8
-7 to -5
-4 to -1
0 to 10
PWilcoxon

15.69 (6.75)
18.68 (7.83)
18.25 (6.71)
15.64 (5.26)
0.4544

2.12 (1.42)
2.00 (1.67)
1.63 (1.06)
1.73 (1.42)
0.7285

2.73 (1.89)
2.21 (2.04)
2.25 (2.87)
1.18 (1.89)
0.1450

16.41 (25.35)
15.21 (15.63)
18.67 (19.52)
13.02 (10.07)
0.6483

Diagnosis of anxiety/depression
No
Yes
PWilcoxon

14.19 (6.62)
20.59 (5.35)
0.0002

1.41 (1.12)
2.70 (1.51)
0.0009

2.03 (2.03)
2.56 (2.17)
0.3391

11.70 (11.03)
21.31 (26.67)
0.1477

PWilcoxon
Race
White
Hispanic
Black
Other/Unspecified

Perceived Stress Scale
0 to 10
11 to 20
21 to 40
PWilcoxon

9.22 (6.31)
16.72 (23.97)
17.76 (16.13)
0.2003

Number of Stresses
0
1
2
3 to 10
PWilcoxon

8.97 (3.03)
11.55 (7.27)
12.75 (2.51)
27.84 (31.04)
0.1128

Everyday Discrimination Scale
0
1 to 3
4 to 6
PWilcoxon

20.98 (27.16)
9.89 (7.54)
18.55 (21.14)
0.0406
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Table 5. Multivariate Robust Regression of Cross-Sectional Stress, Discrimination, and Cortisol Measures on Demographic Characteristics
Demographic Characteristics (N=64) PSS:
Stresses:
EDS:
HCC:
Coefficient
Coefficient
Coefficient
Coefficient
(P)
(P)
(P)
(P)
Age
18-35
36-50
51+ (ref)

2.65 (0.2170)
-0.03 (0.9905)
---

-0.73 (0.0656)
-1.12 (0.0093)
---

-0.26 (0.7125)
-0.51 (0.5085)
---

-3.36 (0.2218)
-5.13 (0.0884)
---

White (ref)
Hispanic
Black
Other/Unspecified

---4.59 (0.1151)
-4.68 (0.0988)
-0.07 (0.9873)

--0.85 (0.1123)
0.78 (0.1315)
1.29 (0.1158)

---1.03 (0.2794)
0.58 (0.5332)
2.81 (0.0535)

--2.25 (0.5302)
0.09 (0.9797)
-3.82 (0.4955)

Legal Status
Citizen (ref)
Non-Citizen

--2.03 (0.7810)

--1.60 (0.2304)

---2.13 (0.3723)

---2.63 (0.7703)

Birthplace
Continental US (ref)
Puerto Rico
Other/Foreign

--0.66 (0.8176)
0.17 (0.9813)

---1.00 (0.0560)
-2.76 (0.0425)

---0.30 (0.7498)
2.33 (0.3363)

--3.06 (0.3768)
1.17 (0.8973)

Political Leaning
-10 to -8
-7 to -5
-4 to -1
0 to 10 (ref)

-0.33 (0.8988)
2.81 (0.2867)
4.64 (0.1569)
---

0.03 (0.9522)
-0.10 (0.8422)
-0.10 (0.8671)
---

1.46 (0.0810)
0.67 (0.4347)
0.94 (0.3810)
---

-4.06 (0.2104)
-0.90 (0.7770)
-7.70 (0.0695)
---

Diagnosis of anxiety/depression
No (ref)
Yes

--6.40 (0.0006)

--0.84 (0.0146)

--0.37 (0.5450)

---0.34 (0.8962)

Race

Perceived Stress Scale
0 to 10
11 to 20
21 to 40 (ref)

-7.66 (0.0304)
-5.87 (0.0153)
---

Number of Stresses
0
1
2
3 to 10 (ref)

-1.90 (0.6070)
-3.72 (0.2722)
-4.33 (0.1425)
---

Everyday Discrimination Scale
0
1 to 3
4 to 6 (ref)

-1.01 (0.7399)
-3.56 (0.1994)
---
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Table 6. Description and Stepwise Logistic Regression of Cortisol Trends on Demographic Characteristics, and Cross-Sectional Stress and Discrimination Measures
Demographic Characteristics, Stress and
Absolute
Relative
Increase over study
Relative Change > 1: OR
Discrimination Measures (N=64)
Change:
Change:
period: n (%), Pχ2
(95% CL)
µ (σ) (pg/mg),
µ (σ), PWilcoxon
PWilcoxon
Age: P
18-35
36-50
51+ (ref)

0.4510
2.11 (4.64)
1.63 (4.33)
3.52 (5.53)

0.6048
1.42 (0.54)
1.56 (1.35)
1.60 (0.88)

0.6257
17 (73.91%)
14 (66.67%)
16 (80.00%)

Race: P
White (ref)
Hispanic
Black
Other/Unspecified

0.7472
1.17 (4.65)
2.96 (5.03)
2.68 (5.19)
2.07 (1.92)

0.6633
1.46 (0.78)
1.65 (1.14)
1.31 (0.77)
1.37 (0.33)

0.8534
12 (70.59%)
25 (78.13%)
8 (66.67%)
2 (66.67%)

Legal Status: P
Citizen (ref)
Non-Citizen

0.4112
2.15 (5.05)
3.10 (4.18)

0.0881
1.40 (0.72)
1.89 (1.42)

0.1414
33 (68.75%)
14 (87.50%)

Birthplace: P
Continental US (ref)
Puerto Rico
Other/Foreign

0.0590
1.10 (4.75)
4.69 (5.06)
3.49 (4.02)

0.0178
1.28 (0.65)
1.68 (0.85)
1.97 (1.43)

0.0354
22 (61.11%)
11 (84.62%)
14 (93.33%)

Immigrant Generation: P
1st Generation (ref)
2nd Generation
3rd Generation

0.0623
4.05 (4.49)
0.88 (5.43)
1.17 (4.65)

0.0192
1.83 (1.19)
1.28 (0.46)
1.28 (0.70)

0.0404
25 (89.29%)
5 (62.50%)
17 (60.71%)

Political Leaning: P
-10 to -8 (ref)
-7 to -5
-4 to -1
0 to 10

0.0195
4.81 (4.86)
1.51 (3.49)
-0.62 (5.29)
0.39 (4.28)

0.0884
1.68 (0.77)
1.38 (0.71)
1.18 (0.57)
1.63 (1.72)

0.0127
24 (92.31%)
13 (68.42%)
3 (37.50%)
7 (63.64%)

Diagnosis of anxiety/depression: P
No (ref)
Yes

0.3379
2.05 (4.74)
2.86 (5.00)

0.8972
1.56 (1.12)
1.46 (0.70)

0.9215
27 (72.97%)
20 (74.07%)

Perceived Stress Scale: P
0 to 10 (ref)
11 to 20
21 to 40

0.1948
1.21 (4.32)
3.53 (4.89)
1.17 (4.76)

0.1226
1.78 (1.76)
1.58 (0.73)
1.27 (0.62)

0.0048
6 (54.55%)
30 (90.91%)
11 (55.00%)

Number of Stresses: P
0
1
2
3 to 10 (ref)

0.8783
2.53 (4.20)
1.53 (3.03)
2.22 (4.06)
3.04 (6.89)

0.3414
1.52 (0.66)
1.19 (0.31)
1.86 (1.37)
1.29 (0.60)

0.5161
10 (83.33%)
8 (72.73%)
18 (78.26%)
11 (61.11%)

Everyday Discrimination Scale: P
0
1 to 3
4 to 6 (ref)

0.3830
1.67 (4.43)
3.35 (4.86)
1.81 (5.21)

0.0479
1.22 (0.51)
1.90 (1.29)
1.30 (0.54)

0.1341
11 (57.89%)
22 (84.62%)
14 (73.68%)
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0.0126
1.000
15.729 (1.304,189.802)
82.897 (3.125,>999.999)

0.0235
1.000
0.034 (0.002,0.588)
0.004 (<0.001,0.158)
0.024 (0.001,0.418)

0.0093
1.000
101.863 (4.629,>999.999)
7.612 (0.549,105.602)

Table 7. Interaction Effects Between Binary Demographic Characteristics, Political Leaning, and Stress on Cortisol Trends
Birthplace
PR/foreign-born and Strongly Opposed
RR = 1.46
PR/foreign-born
RR = 1.45
No Yes Total
No Yes Total
Positive No
14
3
17
Positive No
17
0
17
HCC
HCC
Yes
22
25
47
Yes
38
9
47
Trend
trend
Total 36
28
64
Total 55
9
64
Political Leaning (Score -10 to -8)
RR = 1.53
Strongly Opposed
No Yes Total
Positive No
15
2
17
HCC
Yes
23
24
47
Trend
Total 38
26
64

PR/foreign-born and Medium PSS
RR = 1.53
No Yes
Positive No
17
0
HCC
Yes
32
15
trend
Total 49
15

Perceived Stress Scale (Score 11 to 20)
RR = 1.66
Medium PSS
No Yes Total
Positive No
14
3
17
HCC
Yes
17
30
47
Trend
Total 31
33
64

Strongly Opposed and Medium PSS
RR = 1.55
No Yes Total
Positive No
17
0
17
HCC
Yes
31
16
47
trend
Total 48
16
64

Risk of positive HCC trend by birthplace and political leaning
Less Strongly Opposed (Political Leaning = 0)
Continental US-born (Birthplace = 0)
0.37 (7/19)
PR/foreign-born (Birthplace = 1)
0.84 (16/19)

Strongly Opposed (Political Leaning = 1)
0.88 (15/17)
1.00 (9/9)

Total
17
47
64

pbd = Absolute Risk ( Positive HCC Trend = 1 | Birthplace = b, Political Leaning = d )
RRbd = Relative Risk ( Positive HCC Trend = 1 | Birthplace = b, Political Leaning = d ) = p bd/p00
Additive interaction = p11 + p00 – p10 – p01 = 1.00 + 0.37 – 0.84 – 0.88 = -0.35 < 0 → sub-additive interaction
Multiplicative interaction = RR11/(RR10*RR01) = (p11*p00)/(p10*p01) = (1.00*0.37)/(0.84*0.88) = 0.50 < 1 → negative multiplicative interaction
Figure 3a-f. Cortisol Levels and Trends Across Demographic Characteristics, and Cross-Sectional Stress and Discrimination Measures
Figure 3a. Race
Figure 3b. Birthplace
Figure 3c. Political Leaning

Figure 3d. Perceived Stress Scale

Figure 3e. Number of Stresses

Figure 3f. Everyday Discrimination Scale

Table 8. Repeated Measures Regression of Cortisol Levels and Trends on Demographic Characteristics, and Cross-Sectional Stress and Discrimination Measures
Demographic Characteristics, Stress and Independent Trend Trend x
Discrimination Measures (N=64)
Variable
Independent
Variable
Race
Birthplace
Political Leaning
Perceived Stress Scale
Number of Stresses
Everyday Discrimination Scale
*P<0.05

**P<0.01

*

*
***
*
**
***
***

*
**

***P<0.001
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Table 9. Stress, Discrimination, and Cortisol Levels and Trends among Demographic Clusters
Cluster
n
Expected
Number
PSS
EDS
Political
Overall
Stressors
of
Leaning
HCC
Stresses
(pg/mg)
Non16 Economic
2.19
20.38
2.69
-4.94
16.13
immigrant
(1.22)
(6.27)
(2.09)
(5.27)
(16.19)
white
Non10 Economic,
2.60
15.60
2.80
-6.60
26.56
immigrant
racial
(0.84)
(7.79)
(2.66)
(3.44)
(39.03)
black
Non8
Economic,
1.75
15.50
2.13
-5.50
13.00
immigrant
racial
(0.89)
(5.45)
(2.03)
(3.51)
(6.44)
Hispanic
PR-born
13 Economic,
1.38
14.92
1.23
-5.38
13.08
Hispanic
racial,
(1.12)
(6.78)
(1.59)
(3.82)
(8.43)
cultural
Foreign11 Economic,
1.91
15.09
1.18
-5.73
8.95
born
racial,
(2.17)
(7.15)
(1.40)
(3.13)
(4.25)
Hispanic
cultural,
legal
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HCCold
(pg/mg)

HCCnew
(pg/mg)

Increase
over study
period
11
(68.75%)

Absolute
Change

Relative
Change

15.53
(16.73)

16.41
(15.05)

0.88

1.06

28.36
(42.47)

30.37
(46.11)

6 (60.00%)

2.01

1.07

12.59
(8.13)

12.56
(5.81)

4 (50.00%)

-0.03

1.00

10.35
(7.11)

15.05
(9.28)

11
(84.62%)

4.70

1.45

7.26
(4.28)

10.34
(4.74)

10
(90.91%)

3.08

1.42

Appendix. Survey with Frequency Data on the Components of the Perceived Stress Scale, Everyday Discrimination Scale, and Political Leaning in Red

Hair Cortisol as a Retrospective Biomarker of Stress associated with the 2016
U.S. Presidential Election
Q1 Participant’s Name __________
Q2 Participant’s Phone Number __________
Q3 Date __________
Q4 Sex / Gender
Male
Female
Other __________

Q5 Age
18-35 __________
36-50 __________
51-65 __________

Q6 Race / Ethnicity (Check all that apply)
White/Caucasian
Black or African-American
Asian or Asian-American
Hispanic or Latino
Arab or Middle Eastern
Spanish-speaking
Arabic-speaking
Other __________

Q7 Legal Status (Check all that apply)
U.S. Citizen
Legal Permanent Resident
Refugee/Asylee/Temporary Protected Status
Non-Immigrant: Visitors or Tourists
Non-Immigrant: International Student
Undocumented
Deferred Action for Childhood Arrivals (Year: _____)
Other __________

Q8 Your Birthplace? Country: __________
If you were not born in this country, when did you first move to the United States? Year: __________
Q9 Your Citizenship? __________
Q10 Parents' Birthplaces? Countries: __________
If your parents were not born in this country, when did they first move to the United States? Year: __________
Q11 Parents' Citizenships? __________
Mental Health Questions:
Q12 Have you ever been diagnosed with Cushing syndrome (hypercortisolism) or Addison's disease (hypocortisolism)?
Yes
No
If yes, please describe your specific diagnosis and time of diagnosis: __________
Q13 Have you ever been diagnosed with psychosis?
Yes
No
If yes, please describe your specific diagnosis and time of diagnosis: __________
Q14 Have you ever been diagnosed with anxiety or depression?
Yes
No
If yes, please describe your specific diagnosis and time of diagnosis: __________
Hair Care Questions:
Q15 Are you currently receiving healthcare for a medical condition?
Yes
No
If yes, please describe your medical condition(s): __________
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Q16 Are you currently taking any medications, including steroid medications like hydrocortisone, cortisone, prednisone,
dexamethasone, etc.?
Yes
No
If yes, please list all medications; for steroids, indicate the route of administration (i.e., oral, nasal, or topical such as skin creams or
ointments): __________
Q17 Have you washed your hair in the last 24 hours?
Yes
No
Q18 How often do you usually wash your hair?
Daily
Every other day

Less frequently than every other day

Q19 Have you colored or bleached your hair in the past 3 months?
Yes
No
Q20 Have you been swimming once a week or more often in a chlorine pool over the past 3 months?
Yes
No
Q21 Do you typically exercise 2 or more hours per day?
Yes
No
Perceived Stress Scale (Check the appropriate box on each line)
In the last month, how often have you felt…
Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30
Q31

…upset because of something that happened unexpectedly?
…that you were unable to control the important things in your life?
…nervous and “stressed”?
…confident about your ability to handle your personal problems?
…that things were going your way?
…that you could not cope with all the things that you had to do?
…able to control irritations in your life?
…that you were on top of things?
…angered because of things that were outside your control?
…difficulties were piling up so high that you could not overcome them?

Never

Almost
Never

Some
times

Fairly
Often

Very
Often

Always

10
13
5
4
5
15
4
6
8
16

5
7
8
2
6
13
5
10
12
18

33
25
22
17
19
17
20
25
29
18

5
5
11
7
12
6
11
9
5
5

10
8
10
18
13
6
9
7
4
2

1
5
6
16
8
6
13
7
4
3

Q32 If you have experienced stress, what do you think were the reasons for the stress? (Check all that apply)
6 Racism / discrimination
10 Lack of employment
2 Your legal status
33 Financial insecurity
5 Your language
13 Housing insecurity
0 Your religion
6 Lack of safety
36 Family problems
14 Poor health
Q33 How would you rate your social support network (family, friends, etc.)?
Very Strong
Strong
Neutral
Weak
Very Weak
Q34 How many family members do you have in Connecticut? _____
Q35 How many family members did you see this past month? _____
Q36 How many financial dependents do you have in the United States (including children, excluding yourself)? _____
Q37 How many hours per week do you work, on average?

_____

Q38 Any deaths among family, friends, or loved ones in the last year?
Yes - When did the event happen?
MM/YY: _____
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No

Q39 Any fights with family, friends, or loved ones in the last year?
Yes - When did the event happen?
MM/YY: _____

No

Q40 Any changes in employment in the last year?
Yes - When did the event happen?
MM/YY: _____

No

Q41 Any financial insecurity in the last year?
Yes - When did this start?
MM/YY: _____

No

Q42 Any housing insecurity in the last year?
Yes - When did this start?
MM/YY: _____

No

Everyday Discrimination Scale (Check the appropriate box on each line)
In your day to day how often have any of the following things happened
to you?
Q43
Q44
Q45
Q46
Q47
Q48

You are treated with less courtesy or respect than other people.
You receive poorer service than other people at restaurants or stores.
People act as if they think you are not smart.
People act as if they are afraid of you.
You are threatened or harassed.
You receive poorer service or treatment than other people from doctors or
hospitals.

Almost
every
day

At least
once a
week

A few
times a
month

A few
times a
year

Less
than
once a
year

Never

5
0
5
1
1
3

4
2
3
1
1
0

4
2
4
0
2
3

10
9
15
3
8
4

11
10
9
8
7
8

30
41
28
51
44
46

Q49 If you have experienced discrimination, what do you think were the reasons for the discrimination? (Check all that apply)
11 Your sex / gender
2 Your birthplace / citizenship
1 Your sexual orientation
10 Your language
8 Your age
3 Your religion
17 Your race / ethnicity
8 Your physical appearance
2 Your legal status
8 Your financial status
Political Orientation
Do you approve or disapprove of the way…
Q50
Q51
Q52
Q53
Q54
Q55
Q56

… Donald Trump is handling - his job as President?
… Donald Trump is handling - the economy?
… Donald Trump is handling - foreign policy?
… Donald Trump is handling - terrorism?
… Donald Trump is handling - immigration issues?
… Republicans in Congress are handling their job?
… Democrats in Congress are handling their job?

Approve

Disapprove

Don’t
know / Not
applicable

2
3
2
4
2
0
12

47
41
45
42
48
38
19

15
20
17
18
14
26
33

Q57 Is your opinion of Donald Trump favorable, unfavorable or haven't you heard enough about him?
3 Favorable
43 Unfavorable
15 Don’t know / Not applicable
Q58 Would you say that Donald Trump - is someone who shares your values, or not?
0 Yes
44 No
19 Don't know / Not applicable
Q59 If the election were today, would you want to see the Republican Party or the Democratic Party win control of Congress?
1 Republican Party
33 Democratic Party
29 Don't know / Not applicable
Q60 What are your primary sources of news? (Check all that apply and specify)
Newspapers (print or digital)
__________
Social Media
__________
TV
__________
Friends, family, coworkers, etc. __________
Radio
__________
Other
__________

57

Q61 Any specific experiences relating to the election or this administration’s policies or associated events that have caused you stress?
Anything else you’d like to share? (Please write in the space below)

Gift Card Number: _______________
Participant’s Signature: _______________
Team Member’s Name: _______________

58

10 References
i

Wright KD, Hickman R, & Laudenslager ML. (2015) Hair Cortisol Analysis: A Promising Biomarker of HPA Activation in Older

Adults. Gerontologist, 55 Suppl 1:S140-5. doi: 10.1093/geront/gnu174.
ii

Raff H1, Sharma ST, & Nieman LK. (2014) Physiological basis for the etiology, diagnosis, and treatment of adrenal disorders:

Cushing's syndrome, adrenal insufficiency, and congenital adrenal hyperplasia. Compr Physiol, 4(2):739-69. doi:
10.1002/cphy.c130035.
iii

Zänkert S, Bellingrath S, Wüst S, & Kudielka BM. (2019) HPA axis responses to psychological challenge linking stress and disease:

What do we know on sources of intra- and interindividual variability? Psychoneuroendocrinology, 105:86-97. doi:
10.1016/j.psyneuen.2018.10.027. Epub 2018 Oct 29.
iv

Greff MJE, Levine JM, Abuzgaia AM, Elzagallaai AA, Rieder MJ, & van Uum SHM. (2019) Hair cortisol analysis: An update on

methodological considerations and clinical applications. Clin Biochem, 63:1-9. doi: 10.1016/j.clinbiochem.2018.09.010.
v

Raul JS, Cirimele V, Ludes B, & Kintz P. (2004) Detection of physiological concentrations of cortisol and cortisone in human hair.

Clin Biochem, 37(12):1105-11.
vi

Wosu AC, Valdimarsdóttir U, Shields AE, Williams DR, & Williams MA. (2013) Correlates of cortisol in human hair: implications

for epidemiologic studies on health effects of chronic stress. Ann Epidemiol, 23(12):797-811.e2. doi:
10.1016/j.annepidem.2013.09.006. Epub 2013 Oct 5.
vii

Meyer JS, & Novak MA. (2012) Minireview: Hair cortisol: a novel biomarker of hypothalamic-pituitary-adrenocortical activity.

Endocrinology, 153(9):4120-7. doi: 10.1210/en.2012-1226. Epub 2012 Jul 9.
viii

Abell JG, Stalder T, Ferrie JE, Shipley MJ, Kirschbaum C, Kivimäki M, & Kumari M. (2016) Assessing cortisol from hair samples

in a large observational cohort: The Whitehall II study. Psychoneuroendocrinology, 73:148-156. doi:10.1016/j.psyneuen.2016.07.214.
Epub 2016 Jul 25.
ix

Wosu AC, Gelaye B, Valdimarsdóttir U, Kirschbaum C, Stalder T, Shields AE, & Williams MA. (2015) Hair cortisol in relation to

sociodemographic and lifestyle characteristics in a multiethnic US sample. Ann Epidemiol, 25(2):90-5, 95.e1-2. doi:
10.1016/j.annepidem.2014.11.022. Epub 2014 Nov 28.
x

Stalder T, Steudte S, Miller R, Skoluda N, Dettenborn L, & Kirschbaum C. (2012) Intraindividual stability of hair cortisol

concentrations. Psychoneuroendocrinology, 37(5):602-10. doi: 10.1016/j.psyneuen.2011.08.007. Epub 2011 Sep 13.
xi

Prado-Gascó V, de la Barrera U, Sancho-Castillo S, de la Rubia-Ortí JE, & Montoya-Castilla I. (2019) Perceived stress and

reference ranges of hair cortisol in healthy adolescents. PLoS One, 14(4):e0214856. doi: 10.1371/journal.pone.0214856. eCollection
2019.
xii

Stalder T, Steudte-Schmiedgen S, Alexander N, Klucken T, Vater A, Wichmann S, Kirschbaum C, & Miller R. (2017) Stress-

related and basic determinants of hair cortisol in humans: A meta-analysis. Psychoneuroendocrinology, 77:261-274. doi:
10.1016/j.psyneuen.2016.12.017. Epub 2017 Jan 10.
xiii

Khoury, JE, Bosquet Enlow, M, Plamondon, A, & Lyons-Ruth, K. (2019). The association between adversity and hair cortisol

levels in humans: A meta-analysis. Psychoneuroendocrinology, 103:104–117. doi:10.1016/j.psyneuen.2019.01.009
xiv

Schalinski I, Elbert T, Steudte-Schmiedgen S, & Kirschbaum C. (2015) The Cortisol Paradox of Trauma-Related Disorders: Lower

Phasic Responses but Higher Tonic Levels of Cortisol Are Associated with Sexual Abuse in Childhood. PLoS One, 10(8):e0136921.
doi: 10.1371/journal.pone.0136921. eCollection 2015.
xv

Bedini S, Braun F, Weibel L, Aussedat M, Pereira B, & Dutheil F. (2017) Stress and salivary cortisol in emergency medical

dispatchers: A randomized shifts control trial. PLoS One, 12(5):e0177094. doi: 10.1371/journal.pone.0177094. eCollection 2017.
59

xvi

García-León MÁ, Pérez-Mármol JM, Gonzalez-Pérez R, García-Ríos MDC, Peralta-Ramírez MI. (2019) Relationship between

resilience and stress: Perceived stress, stressful life events, HPA axis response during a stressful task and hair cortisol. Physiol Behav,
202:87-93. doi: 10.1016/j.physbeh.2019.02.001. Epub 2019 Feb 3.
xvii

Keitel A, Ringleb M, Schwartges I, Weik U, Picker O, Stockhorst U, & Deinzer R. (2011) Endocrine and psychological stress

responses in a simulated emergency situation. Psychoneuroendocrinology, 36(1):98-108. doi: 10.1016/j.psyneuen.2010.06.011. Epub
2010 Jul 21.
xviii

Souza-Talarico JN, Plusquellec P, Lupien SJ, Fiocco A, & Suchecki D. (2014) Cross-country differences in basal and stress-

induced cortisol secretion in older adults. PLoS One, 9(8):e105968. doi: 10.1371/journal.pone.0105968. eCollection 2014.
xix

Skoluda N, Dettenborn L, Stalder T, & Kirschbaum C. (2012) Elevated hair cortisol concentrations in endurance athletes.

Psychoneuroendocrinology, 37(5):611-7. doi: 10.1016/j.psyneuen.2011.09.001.
xx

Stalder T, Kirschbaum C, Heinze K, Steudte S, Foley P, Tietze A, & Dettenborn L. (2010) Use of hair cortisol analysis to detect

hypercortisolism during active drinking phases in alcohol-dependent individuals. Biol Psychol, 85(3):357-60. doi:
10.1016/j.biopsycho.2010.08.005. Epub 2010 Aug 19.
xxi

Manenschijn L, van Kruysbergen RG, de Jong FH, Koper JW, & van Rossum EF. (2011) Shift work at young age is associated with

elevated long-term cortisol levels and body mass index. J Clin Endocrinol Metab, 96(11):E1862-5. doi: 10.1210/jc.2011-1551. Epub
2011 Aug 31.
xxii

Dettenborn L, Tietze A, Bruckner F, & Kirschbaum C. (2010) Higher cortisol content in hair among long-term unemployed

individuals compared to controls. Psychoneuroendocrinology, 35(9):1404-9. doi: 10.1016/j.psyneuen.2010.04.006. Epub 2010 May
14.
xxiii

Groeneveld MG, Vermeer HJ, Linting M, Noppe G, van Rossum EF, & van IJzendoorn MH. (2013) Children's hair cortisol as a

biomarker of stress at school entry. Stress, 16(6):711-5. doi: 10.3109/10253890.2013.817553. Epub 2013 Jul 23.
xxiv

Luo H, Hu X, Liu X, Ma X, Guo W, Qiu C, Wang Y, Wang Q, Zhang X, Zhang W, Hannum G, Zhang K, Liu X, & Li T. (2012)

Hair cortisol level as a biomarker for altered hypothalamic-pituitary-adrenal activity in female adolescents with posttraumatic stress
disorder after the 2008 Wenchuan earthquake. Biol Psychiatry, 72(1):65-9. doi: 10.1016/j.biopsych.2011.12.020. Epub 2012 Feb 1.
xxv

Williams DR, & Mohammed SA. (2013) Racism and Health I: Pathways and Scientific Evidence. Am Behav Sci, 57(8). doi:

10.1177/0002764213487340.
xxvi

Lauderdale DS. (2006) Birth outcomes for Arabic-named women in California before and after September 11. Demography,

43(1):185-201.
xxvii

Novak NL, Geronimus AT, & Martinez-Cardoso AM. (2017) Change in birth outcomes among infants born to Latina mothers

after a major immigration raid. Int J Epidemiol, 46(3):839-849. doi: 10.1093/ije/dyw346.
xxviii

Krieger N, Huynh M, Li W, Waterman PD, & Van Wye G. (2018) Severe sociopolitical stressors and preterm births in New York

City: 1 September 2015 to 31 August 2017. J Epidemiol Community Health, 72(12):1147-1152. doi: 10.1136/jech-2018-211077. Epub
2018 Oct 16.
xxix

Torche F, & Sirois C. (2019) Restrictive Immigration Law and Birth Outcomes of Immigrant Women. Am J Epidemiol, 188(1):24-

33. doi: 10.1093/aje/kwy218.
xxx

Hatzenbuehler ML, Prins SJ, Flake M, Philbin M, Frazer MS, Hagen D, & Hirsch J. (2017) Immigration policies and mental health

morbidity among Latinos: A state-level analysis. Soc Sci Med, 174:169-178. doi: 10.1016/j.socscimed.2016.11.040. Epub 2016 Nov
30.
xxxi

Mays VM, Cochran SD, & Barnes NW. (2007) Race, race-based discrimination, and health outcomes among African Americans.

Annu Rev Psychol, 58:201-25.

60

xxxii

Lewis TT, Cogburn CD, & Williams DR. (2015) Self-reported experiences of discrimination and health: scientific advances,

ongoing controversies, and emerging issues. Annu Rev Clin Psychol, 11:407-40. doi: 10.1146/annurev-clinpsy-032814-112728. Epub
2015 Jan 2.
xxxiii

Williams DR, & Mohammed SA. (2009) Discrimination and racial disparities in health: evidence and needed research. J Behav

Med, 32(1):20-47. doi: 10.1007/s10865-008-9185-0. Epub 2008 Nov 22.
xxxiv

Korous KM, Causadias JM, & Casper DM. (2017) Racial discrimination and cortisol output: A meta-analysis. Soc Sci Med,

193:90-100. doi: 10.1016/j.socscimed.2017.09.042. Epub 2017 Sep 27.
xxxv

Chae DH, Clouston S, Martz CD, Hatzenbuehler ML, Cooper HLF, Turpin R, Stephens-Davidowitz S, & Kramer MR. (2018)

Area racism and birth outcomes among Blacks in the United States. Soc Sci Med, 199:49-55. doi: 10.1016/j.socscimed.2017.04.019.
Epub 2017 Apr 13.
xxxvi

Torres L, Driscoll MW, & Voell M. (2012) Discrimination, acculturation, acculturative stress, and Latino psychological distress: a

moderated mediational model. Cultur Divers Ethnic Minor Psychol, 18(1):17-25. doi: 10.1037/a0026710.
xxxvii

Bekteshi V, & Kang SW. (2018) Contextualizing acculturative stress among Latino immigrants in the United States: a systematic

review. Ethn Health, 1-18. doi: 10.1080/13557858.2018.1469733. [Epub ahead of print]
xxxviii

Hacker K, Chu J, Leung C, Marra R, Pirie A, Brahimi M, English M, Beckmann J, Acevedo-Garcia D, & Marlin RP. (2011) The

impact of Immigration and Customs Enforcement on immigrant health: perceptions of immigrants in Everett, Massachusetts, USA.
Soc Sci Med, 73(4):586-594. doi: 10.1016/j.socscimed.2011.06.007. Epub 2011 Jun 30.
xxxix

Lopez WD, Kruger DJ, Delva J, Llanes M, Ledón C, Waller A, Harner M, Martinez R, Sanders L, Harner M, & Israel B. (2017)

Health Implications of an Immigration Raid: Findings from a Latino Community in the Midwestern United States. J Immigr Minor
Health, 19(3):702-708. doi: 10.1007/s10903-016-0390-6.
xl

Toomey RB, Umaña-Taylor AJ, Williams DR, Harvey-Mendoza E, Jahromi LB, & Updegraff KA. (2014) Impact of Arizona's SB

1070 immigration law on utilization of health care and public assistance among Mexican-origin adolescent mothers and their mother
figures. Am J Public Health, 104 Suppl 1:S28-34. doi: 10.2105/AJPH.2013.301655. Epub 2013 Dec 19.
xli

Martinez O, Wu E, Sandfort T, Dodge B, Carballo-Dieguez A, Pinto R, Rhodes SD, Moya E, & Chavez-Baray S. (2015) Evaluating

the impact of immigration policies on health status among undocumented immigrants: a systematic review. J Immigr Minor Health,
17(3):947-70. doi: 10.1007/s10903-013-9968-4.
xlii

Nguyen OK, Vazquez MA, Charles L, Berger JR, Quiñones H, Fuquay R, Sanders JM, Kapinos KA, Halm EA, & Makam AN.

(2019) Association of Scheduled vs Emergency-Only Dialysis With Health Outcomes and Costs in Undocumented Immigrants With
End-stage Renal Disease. JAMA Intern Med, 179(2):175-183. doi: 10.1001/jamainternmed.2018.5866.
xliii

Venkataramani AS, Shah SJ, O'Brien R, Kawachi I, & Tsai AC. (2017) Health consequences of the US Deferred Action for

Childhood Arrivals (DACA) immigration programme: a quasi-experimental study. Lancet Public Health, 2(4):e175-e181. doi:
10.1016/S2468-2667(17)30047-6. Epub 2017 Mar 15.
xliv

Siemons R, Raymond-Flesch M, Auerswald CL, Brindis CD. (2017) Coming of Age on the Margins: Mental Health and Wellbeing

Among Latino Immigrant Young Adults Eligible for Deferred Action for Childhood Arrivals (DACA). J Immigr Minor Health,
19(3):543-551. doi: 10.1007/s10903-016-0354-x.
xlv

Patler C, & Laster Pirtle W. (2018) From undocumented to lawfully present: Do changes to legal status impact psychological

wellbeing among latino immigrant young adults? Soc Sci Med, 199:39-48. doi: 10.1016/j.socscimed.2017.03.009. Epub 2017 Mar 9.
xlvi

Hainmueller, J., Lawrence, D., Martén, L., Black, B., Figueroa, L., Hotard, M., … Laitin, D. D. (2017). Protecting unauthorized

immigrant mothers improves their children's mental health. Science (New York, N.Y.), 357(6355), 1041–1044.
doi:10.1126/science.aan5893

61

xlvii

Chavez LR, Campos B, Corona K, Sanchez D, Ruiz CB. (2019) Words hurt: Political rhetoric, emotions/affect, and psychological

well-being among Mexican-origin youth. Soc Sci Med, 228:240-251. doi: 10.1016/j.socscimed.2019.03.008. Epub 2019 Mar 11.
xlviii

Busse D, Yim IS, & Campos B. (2017) Social context matters: Ethnicity, discrimination and stress reactivity.

Psychoneuroendocrinology, 83:187-193. doi: 10.1016/j.psyneuen.2017.05.025. Epub 2017 May 31.
xlix

Garcia AF, Wilborn K, & Mangold DL. (2017) The Cortisol Awakening Response Mediates the Relationship Between

Acculturative Stress and Self-Reported Health in Mexican Americans. Ann Behav Med, 51(6):787-798. doi: 10.1007/s12160-0179901-5.
l

Adam EK, Heissel JA, Zeiders KH, Richeson JA, Ross EC, Ehrlich KB, Levy DJ, Kemeny M, Brodish AB, Malanchuk O, Peck SC,

Fuller-Rowell TE, & Eccles JS. (2015) Developmental histories of perceived racial discrimination and diurnal cortisol profiles in
adulthood: A 20-year prospective study. Psychoneuroendocrinology, 62:279-91. doi: 10.1016/j.psyneuen.2015.08.018. Epub 2015
Aug 28.
li

O'Brien KM, Meyer J, Tronick E, & Moore CL. (2017) Hair cortisol and lifetime discrimination: Moderation by subjective social

status. Health Psychol Open, 4(1):2055102917695176. doi: 10.1177/2055102917695176. eCollection 2017 Jan.
lii

Dajani R, Hadfield K, van Uum S, Greff M, & Panter-Brick C. (2018) Hair cortisol concentrations in war-affected adolescents: A

prospective intervention trial. Psychoneuroendocrinology, 89:138-146. doi: 10.1016/j.psyneuen.2017.12.012. Epub 2017 Dec 26.
liii

Mewes R, Reich H, Skoluda N, Seele F, & Nater UM. (2017) Elevated hair cortisol concentrations in recently fled asylum seekers

in comparison to permanently settled immigrants and non-immigrants. Transl Psychiatry, 7(3):e1051. doi: 10.1038/tp.2017.14.
liv

Sierau S, Glaesmer H, Klucken T, & Stalder T. (2019) Hair cortisol, lifetime traumatic experiences and psychopathology in

unaccompanied refugee minors. Psychoneuroendocrinology, 104:191-194. doi: 10.1016/j.psyneuen.2019.03.003. Epub 2019 Mar 6.
lv

Houtepen LC, Vinkers CH, Carrillo-Roa T, Hiemstra M, van Lier PA, Meeus W, Branje S, Heim CM, Nemeroff CB, Mill J,

Schalkwyk LC, Creyghton MP, Kahn RS, Joëls M, Binder EB, & Boks MP. (2016) Genome-wide DNA methylation levels and altered
cortisol stress reactivity following childhood trauma in humans. Nat Commun, 7:10967. doi: 10.1038/ncomms10967.
lvi

Stanton SJ, Labar KS, Saini EK, Kuhn CM, & Beehner JC. (2010) Stressful politics: voters' cortisol responses to the outcome of the

2008 United States Presidential election. Psychoneuroendocrinology, 35(5):768-74. doi: 10.1016/j.psyneuen.2009.10.018. Epub 2009
Dec 4.
lvii

Hoyt LT, Zeiders KH, Chaku N, Toomey RB, & Nair RL. (2018) Young adults' psychological and physiological reactions to the

2016 U.S. presidential election. Psychoneuroendocrinology, 92:162-169. doi: 10.1016/j.psyneuen.2018.03.011. Epub 2018 Mar 26.
lviii

Anýž J, Bakštein E, Dudysová D, Veldová K, Kliková M, Fárková E, Kopřivová J, & Španiel F. (2019) No wink of sleep:

Population sleep characteristics in response to the brexit poll and the 2016 U.S. presidential election. Soc Sci Med, 222:112-121. doi:
10.1016/j.socscimed.2018.12.024. Epub 2018 Dec 22.
lix

Trump, D.J. (2015, June 16) Here's Donald Trump's Presidential Announcement Speech. Time. https://time.com/3923128/donald-

trump-announcement-speech/
lx

Trump, D.J. (2017, January 20) The Inaugural Address. White House. https://www.whitehouse.gov/briefings-statements/the-

inaugural-address/
lxi

2017 Donald Trump Executive Orders. Federal Register. Retrieved from https://www.federalregister.gov/presidential-

documents/executive-orders/donald-trump/2017
lxii

Budget of the U.S. Government Fiscal Year 2018: A New Foundation For American Greatness. (2017, May 23) Office of

Management and Budget. https://www.whitehouse.gov/wp-content/uploads/2017/11/budget.pdf
lxiii

Per Curiam. (2017, June 26) Donald J. Trump, President of the United States, et al. v. International Refugee Assistance Project, et

al. Supreme Court of the United States. https://www.supremecourt.gov/opinions/16pdf/16-1436_l6hc.pdf
62

lxiv

Beckwith, R.T. (2018, January 11) The Year in Trump: Memorable Moments From the President's First Year in Office. Time.

https://time.com/5097411/donald-trump-first-year-office-timeline/
lxv

Khullar D, & Chokshi DA. (2019) Challenges for immigrant health in the USA-the road to crisis. Lancet, 393(10186):2168-2174.

doi: 10.1016/S0140-6736(19)30035-2. Epub 2019 Apr 10.
lxvi

Costello, M.B. (2016, November 28) The Trump Effect: The Impact of The 2016 Presidential Election on Our Nation's Schools.

Southern Poverty Law Center. https://www.splcenter.org/20161128/trump-effect-impact-2016-presidential-election-our-nationsschools
lxvii

Werner-Winslow, A. (2016, November 29) Ten Days After: Harassment and Intimidation in the Aftermath of the Election.

Southern Poverty Law Center. https://www.splcenter.org/20161129/ten-days-after-harassment-and-intimidation-aftermath-election
lxviii

2017 Hate Crime Statistics Released. (2018, November 13) Federal Bureau of Investigation

https://www.fbi.gov/news/stories/2017-hate-crime-statistics-released-111318
lxix

2016 Hate Crime Statistics Released. (2017, November 13) Federal Bureau of Investigation.

https://www.fbi.gov/news/stories/2016-hate-crime-statistics
lxx

Latest Hate Crime Statistics Released. (2016, November 14) Federal Bureau of Investigation.

https://www.fbi.gov/news/stories/2015-hate-crime-statistics-released
lxxi

Google Public Data, 2017.

lxxii

Kizzire, J., Bennett, B., Tucker, W., & Gunter, B. (2018, January 19) America the Trumped: 10 ways the administration attacked

civil rights in year one. Southern Poverty Law Center. https://www.splcenter.org/20180119/america-trumped-10-ways-administrationattacked-civil-rights-year-one
lxxiii

American Psychological Association (2017). Stress in America: The State of Our Nation. Stress in America Survey.

https://www.apa.org/news/press/releases/stress/2017/state-nation.pdf
lxxiv

Ritter, Z., & Tsabutashvili, D. (2017, August 10) Hispanics' Emotional Well-Being During the Trump Era. Gallup.

https://news.gallup.com/opinion/polling-matters/215657/hispanics-emotional-during-trump-era.aspx
lxxv

Witters, D. (2017, November 8) Americans' Well-Being Declines in 2017. Gallup. https://news.gallup.com/poll/221588/americans-

declines-2017.aspx
lxxvi

Malloy, T., & Rubenstein, P.S. (2017, October 12) U.S. Voter Support For Gun Control At All-Time High, Quinnipiac University

National Poll Finds; Trump Helped Texas, Florida, Not Puerto Rico, Voters Say. Quinnipiac University Poll.
https://poll.qu.edu/national/release-detail?ReleaseID=2492
lxxvii

Malloy, T., & Rubenstein, P.S. (2017, November 14) Trump Approval Rating At Near-Record Low, Quinnipiac University

National Poll Finds; Roy Moore Should Drop Out, Voters Say Almost 3-1. Quinnipiac University Poll.
https://poll.qu.edu/national/release-detail?ReleaseID=2500
lxxviii

Kolko, J. (2016, April 28) ‘Normal America’ Is Not A Small Town Of White People. FiveThirtyEight.

https://fivethirtyeight.com/features/normal-america-is-not-a-small-town-of-white-people/
lxxix

Buchanan, M., & Abraham, M. (2015, January) Understanding the Impact of Immigration in Greater New Haven. The

Community Foundation for Greater New Haven.
https://www.ctdatahaven.org/sites/ctdatahaven/files/ImmgRPT_lores_FINAL_PGS.pdf
lxxx

QuickFacts: New Haven city, Connecticut. US Census Bureau. Retrieved from

https://www.census.gov/quickfacts/newhavencityconnecticut
lxxxi

Medina, J. (2007, March 5) New Haven Welcomes a Booming Population of Immigrants, Legal or Not. The New York Times.

https://www.nytimes.com/2007/03/05/nyregion/05haven.html

63

lxxxii

DiJulio B, Norton M, Jackson S, & Brodie M. (2015, November 24) Survey of Americans on Race. Kaiser Family Foundation.

https://www.kff.org/report-section/survey-of-americans-on-race-section-1-racial-discrimination-bias-and-privilege/
lxxxiii

Discrimination in America: Experiences and Views of Latinos. (2017, October) National Public Radio.

https://www.npr.org/documents/2017/oct/discrimination-latinos-final.pdf
lxxxiv

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A Global Measure of Perceived Stress. Journal of Health and Social

Behavior, 24(4), 385-396. Retrieved February 28, 2020, from www.jstor.org/stable/2136404
lxxxv

Williams, D.R. (2016) Measuring Discrimination Resource. Harvard School of Public Health.

https://scholar.harvard.edu/files/davidrwilliams/files/measuring_discrimination_resource_june_2016.pdf
lxxxvi

Davis, R., Johnson, T., Lee, S., & Werner, C. (2018). Why Do Latino Survey Respondents Acquiesce? Respondent and

Interviewer Characteristics as Determinants of Cultural Patterns of Acquiescence Among Latino Survey Respondents. Cross-Cultural
Research. 106939711877450. 10.1177/1069397118774504.
lxxxvii

Brown A. (2015, November 12) The Unique Challenges of Surveying U.S. Latinos. Pew Research Center.

https://www.pewresearch.org/methods/2015/11/12/the-unique-challenges-of-surveying-u-s-latinos/
lxxxviii

Teruya SA, & Bazargan-Hejazi S. (2013) The Immigrant and Hispanic Paradoxes: A Systematic Review of Their Predictions

and Effects. Hisp J Behav Sci, 35(4):486-509.
lxxxix

Alarcón RD, Parekh A, Wainberg ML, Duarte CS, Araya R, & Oquendo MA. (2016) Hispanic immigrants in the USA: social and

mental health perspectives. Lancet Psychiatry, 3(9):860-70. doi: 10.1016/S2215-0366(16)30101-8.
xc

Shor E, Roelfs D, & Vang ZM. (2017) The "Hispanic mortality paradox" revisited: Meta-analysis and meta-regression of life-course

differentials in Latin American and Caribbean immigrants' mortality. Soc Sci Med, 186:20-33. doi: 10.1016/j.socscimed.2017.05.049.
Epub 2017 May 26.
xci

Kirschbaum C, Tietze A, Skoluda N, & Dettenborn L. (2009) Hair as a retrospective calendar of cortisol production-Increased

cortisol incorporation into hair in the third trimester of pregnancy. Psychoneuroendocrinology, 34(1):32-7. doi:
10.1016/j.psyneuen.2008.08.024. Epub 2008 Oct 22.
xcii

Thomson S, Koren G, Fraser LA, Rieder M, Friedman TC, & Van Uum SH. (2010) Hair analysis provides a historical record of

cortisol levels in Cushing's syndrome. Exp Clin Endocrinol Diabetes, 118(2):133-8. doi: 10.1055/s-0029-1220771. Epub 2009 Jul 16.
xciii

Liu, M. (2017, March 5) Ex-mayor: ICE raids in immigrant-friendly New Haven likely again. Connecticut Mirror.

https://ctmirror.org/2017/03/05/destefano-ice-jerks-will-return/
xciv

Schecker, J. (2017, January 13) New Haven Schools Prepare for Possible Immigration Raids During Trump Presidency. NBC

Connecticut. https://www.nbcconnecticut.com/news/local/new-haven-schools-prepare-for-possible-immigration-raids-during-trumppresidency/12601/
xcv

Duffy AR, Schminkey DL, Groer MW, Shelton M, & Dutra S. (2018) Comparison of Hair Cortisol Levels and Perceived Stress in

Mothers Who Deliver at Preterm and Term. Biol Res Nurs, 20(3):292-299. doi: 10.1177/1099800418758952. Epub 2018 Feb 28.
xcvi

Flom JD, Chiu YM, Hsu HL, Devick KL, Brunst KJ, Campbell R, Enlow MB, Coull BA, & Wright RJ. (2018) Maternal Lifetime

Trauma and Birthweight: Effect Modification by In Utero Cortisol and Child Sex. J Pediatr, 203:301-308. doi:
10.1016/j.jpeds.2018.07.069. Epub 2018 Sep 6.
xcvii

D'Anna-Hernandez KL, Hoffman MC, Zerbe GO, Coussons-Read M, Ross RG, & Laudenslager ML. (2012) Acculturation,

maternal cortisol, and birth outcomes in women of Mexican descent. Psychosom Med, 74(3):296-304. doi:
10.1097/PSY.0b013e318244fbde. Epub 2012 Feb 24.
xcviii

Malat J, Timberlake JM, & Williams DR. (2011) The effects of Obama's political success on the self-rated health of blacks,

Hispanics, and whites. Ethn Dis, 21(3):349-55.

64

xcix

Pitcho-Prelorentzos S, Kaniasty K, Hamama-Raz Y, Goodwin R, Ring L, Ben-Ezra M, & Mahat-Shamir M. (2018) Factors

associated with post-election psychological distress: The case of the 2016 U.S. presidential election. Psychiatry Res, 266:1-4. doi:
10.1016/j.psychres.2018.05.008. Epub 2018 May 12.
c

Hagan MJ, Sladek MR, Luecken LJ, & Doane LD. (2020) Event-related clinical distress in college students: Responses to the

2016 U.S. Presidential election. J Am Coll Health, 68(1):21-25. doi: 10.1080/07448481.2018.1515763. Epub 2018 Oct 22.
ci

Lench HC, Levine LJ, Perez KA, Carpenter ZK, Carlson SJ, & Tibbett T. (2019) Changes in subjective well-being following the

U.S. Presidential election of 2016. Emotion, 19(1):1-9. doi: 10.1037/emo0000411. Epub 2018 Mar 1.
cii

Zeiders KH, Nair RL, Hoyt LT, Pace TWW, & Cruze A. (2019) Latino early adolescents' psychological and physiological responses

during the 2016 U.S. presidential election. Cultur Divers Ethnic Minor Psychol. doi: 10.1037/cdp0000301. [Epub ahead of print]
ciii

Moscona JC, Peters MN, Maini R, Katigbak P, Deere B, Gonzales H, Westley C, Baydoun H, Yadav K, Ters P, Jabbar A, Boulad

A, Mahata I, Gadiraju TV, Nelson R, Srivastav S, & Irimpen A. (2019) The Incidence, Risk Factors, and Chronobiology of Acute
Myocardial Infarction Ten Years After Hurricane Katrina. Disaster Med Public Health Prep, 13(2):217-222. doi:
10.1017/dmp.2018.22. Epub 2018 Apr 12.
civ

Schwartz RM, Gillezeau CN, Liu B, Lieberman-Cribbin W, & Taioli E. (2017) Longitudinal Impact of Hurricane Sandy Exposure

on Mental Health Symptoms. Int J Environ Res Public Health, 14(9). pii: E957. doi: 10.3390/ijerph14090957.
cv

Doan SN, DeYoung G, Fuller-Rowell TE, Liu C, & Meyer J. (2018) Investigating relations among stress, sleep and nail cortisol and

DHEA. Stress, 21(2):188-193. doi: 10.1080/10253890.2018.1429398. Epub 2018 Jan 26.
cvi

Izawa S, Miki K, Tsuchiya M, Mitani T, Midorikawa T, Fuchu T, Komatsu T, & Togo F. (2015) Cortisol level measurements in

fingernails as a retrospective index of hormone production. Psychoneuroendocrinology, 54:24-30. doi:
10.1016/j.psyneuen.2015.01.015. Epub 2015 Jan 29.

65

